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Premising this observation of the necessity 
of each student and practitioner makins; him- 
self aci|iiainted with auscultation and |ihii us- 
6ion, we may state our honest opinion tliat Dr. 
Flint's treatise is one of the most trustworthy 
guides which he can consult. The style is clear 
and distinct, and is also concise, being free 
from that tendency to over-refinement and un- 
necessary minuteness which characterizes many 
works on the same subject.— Z)MWm Medical 
Press, Feb. 6, 1867. 

In the invaluable work before ns, we have a 
book of facts of nearly 600 pages, admirably ar- 
ranged, clear, thorough, and lucid on all points, 
without prolixity ; exhausting every point and 
topic touched ; a monument of patient and 
long-continued observation, which does credit 
to its author, and reflects honor on Ameiican 
medicine.— ^IttaHia Med. and Surg. Journal, 
Feb. 1867. 

His system of nomenclature ar(d classification 
of the phenomena of auscultation is simple, 
comprehensive, and laudably free from that 1 



1 tendency to over-refinement of distinction, and 
I conseijuent multiplication of terms, into which 
so many writers have fallen. The chapter on 
Phthisis is replete with interest: and his re- 
marks on its diagnosis, espacially in the early 
stages, are remarkable for their acumen and 
great practical value. Dr. Flint's style is clear 
and elegant, and the tone of freshness and 
originality which pervades his whole work lends 
an additional force to its thoroughly practical 
character, which cannot fail to obtain for i\ a 
place as a standard work on diseases of the re- 
spiratory system. — London Lancet, Jan. 19, 1867. 

A full and complete treatise on that branch 
of clinical medicine. — London Med. Times and 
Gaz., Nov. 3, 1866. 

It wonld be superfluous to review, and im- 
pertinent to praise, a book so widely and favor- 
ably known ; for it is the best treatise we have 
in the English language on the subject which 
it illustrates. — Southern Journal of the Med. 
\ Sci., May, 1867. 
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Dr. Flint chose a difficult subject for his re- 
searches, and has shown remarkable powers of 
observation and reflection, as well as great in- 
dustry, in his treatment of it. His book must 
be considered the fullest and clearest practical 
treatise on those subjects, and should be in the 
bands of all practitioners and students. It is 
a credit to American medical literature. — Amer- 
ican Journal of the Medical Sciences, July, 1860. 

We question the fact of any recent American 
author in our profession being more extensively 
known, or more deservedly esteemed in this 
country than Dr. Plint We willingly acknowl- 
edge his success, more particularly in tlie vol- 
ume on diseases of the heart, in making an ex 
tended personal clinical study available for i 



purposes of illustration, in connection with 
cases which have been reported by other trust- 
worthy observers. — Brit, and For. Med.-Chirura. 
Review. 

In regard to the merits of the work, we have 
no hesitation in pronouncing it full, accurate 
and judicious. Considering the present state' 
of science, such a work was much needed. It 

should be in the hands of every practitioner. 

Chicago Med. Journal, April, 1800. 

With more than pleasure do we hail the ad- 
vent of this work, for it fills a wide gap on the 
list of text-books for our schools, and is. for the 
practitioner, the most valuable practical work 
1 of its kind. — N. O. Med. News, Nov. 1859. 
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The first edition of my work " On Diseases of the Chest" was exhausted 
within two years from the date of its publication, and during the three years 
which have since elapsed I have been repeatedly urged to reprint it. I 
have been unwilling, however, to issue a second edition without subjecting 
it to a thorough revision, and the demands upon my time have been so nu- 
merous and so pressing that delay has been inevitable. My hope is that the 
labor which has been bestowed on it may have rendered it more worthy of 
the approval of the profession. 

The volume, if reprinted in its former shape, would have been inconve- 
niently bulky, and I have, therefore, omitted Parts III and IV, which 
related to disease of the heart and great vessels. The title of the present 
volume is changed in accordance with this alteration in its contents. 
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PHEFACE. 



There are few students who do not experience misgivings on 
commencing the study of diseases of the chest. The subject 
embraces such a wide field of research, and is at once so difiicult 
and complicated, that they are quite at a loss as to the best 
means of approaching it. Unfortunately their dislike of "dry 
detail," and their anxious longings after " practical " knowledge, 
induce them too often to attempt a method which is quite im- 
practicable. Instead of making themselves familiar with the 
mechanism in which the physical signs of disease originate, and 
connecting each one separately with its corresponding change 
in the physical condition of the heart or lungs, they begin by 
attempting to group together certain physical signs and general 
symptoms as indicative of particular forms of disease. Before 
they are familiar with the very elements of auscultation or have 
formed a clear conception of the nature and value of any of its 
signs, they endeavor to estimate the precise importance attach- 
ing to the presence of particular signs, and thus to diagnose 
existing mischief. No wonder that they so often find themselves 
bewildered, and are ready to discard the stethoscope as, to 
them at least, a hopeless mystery. Auscultation has a language 
of its own, a language clear and forcible when properly under- 
stood, but otherwise obscure, mysterious, and unintelligible. 
This language it is almost impossible to acquire without a pre- 



vi 



PREFACE, 



vious knowledge of its alphabet ; and if, by extraordinary dili- 
gence and perseverance, the more zealous have learned to inter- 
pret it correctly, the less fortunate and less persevering have 
notoriously failed in mastering its difficulties. 

My object has been to lessen these difficulties, and to render 
attainable by men of ordinary capacities and ordinary oppor- 
tunities a science which is indispensable to every medical prac- 
titioner. I have endeavored to begin at the beginning, to as- 
sume nothing, and to explain every auscultatory sign by ref- 
erence to the morbid condition and consequent altered mech- 
anism in which each takes its origin. My wish has been to 
inculcate the necessity for regarding each physical sign, not as 
indicative of a certain disease, but rather as the natural conse- 
quence of a certain physical alteration in the tissues, the source 
and true interpretation of which must be determined by con- 
comitant circumstances. 

I have endeavored to use the simplest language, so as to 
obviate the formidable difficulty presented by the confused and 
varied phraseology made use of by many writers on the subject, 
to give a definite meaning to each term which is employed, and 
to present a classification of the various sounds which shall be 
intelligible even to a novice at auscultation. How far I have 
succeeded it will be for others to determine ; but I shall have 
done good service if I have even cleared the way for other 
laborers in the same field. 

My explanation of the mechanism, and true significance of 
aegophony, and of sundry other abnormal sounds, is at variance 
with that which is generally received ; but in this, and in every 
other instance, I have stated the grounds on which my opinion 
rests, and it will be for future observers and future experiment- 
alists to estimate their real value. 

Under the head of "Consumption" I have brought together 



PREFACE. 



vii 



a variety of facts which serve to elucidate several points on 
which erroneous ideas are commonly entertained, and have dis- 
cussed and expressed my views as to others about which there 
is considerable difference of opinion. 

I have purposely avoided incumbering my pages with the de- 
tails of remedies and modes of treatment which experience has 
proved to be undeserving of confidence, and have contented 
myself with describing the particular methods of treatment which 
have appeared to me most generally successful, and based upon 
the soundest physiological grounds. 

Throughout the work I have availed myself of the labors of 
my predecessors, and have profited largely by their investiga- 
tions. Whenever I have seen reason to dissent from their con- 
clusions, I have not hesitated to avow it, and have stated the 
grounds of my opinion. In no other Avay is it possible to ob- 
tain a full discussion of the principles on which our science is 
founded, or to arrive at a satisfactory conclusion respecting 
their merits. 

I need scarcely say how gratifying it would be to me to learn 
that the views which I have propounded have received the ap- 
proval of my professional brethren ; but as my sole object is to 
elicit the truth, I trust that those gentlemen who meet with facts 
which in any way elucidate the questions at issue will kindly 
favor me with the result of their experience. 

13 Manchester Square, London, W. ; 
1862. 
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PART I. 
CHAPTER I. 

PRINCIPLES OP PHYSICAL DIAGNOSIS — T/DPOGRAPHY OF THE WALLS 
or THE CHEST — CONTENTS OP THE VARIOUS REGIONS. 

" Felix, qui potuit rerum eognoscere causas." 



When a student's attention is first directed to the physical 
diagnosis of diseases of the chest, he rarely forms a just estimate 
of its importance. He is apt either to underrate or else over- 
estimate its true value. In either case he starts with erroneous 
impressions, which, in one way or another, must ultimately 
cause vexation and disappointment. It may be well, therefore, 
to point out the true scope and object of the study on which we 
are about to enter, in order that beginners may be encouraged 
to persevere in mastering its difficulties. 

The lungs, the heart, and the large vessels are placed within a 
bony framework, where the eye cannot penetrate and the sense of 
touch is of little avail. Thus the senses usually employed in the 
investigation of disease are rendered almost useless, and as the 
general symptoms of diseases of the chest are uncertain and fiil- 
lacious, the practitioner who knows not how to conduct a physi- 
cal examination of the chest, must treat a whole class of dan- 
gerous maladies in ignorance of the true nature of his patient's 
disorder. Here it is that the stethoscopist steps in. His aim 

2 
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is to discover the physical condition of the heart and lungs ; to 
detect the early inroads of disease ; to chronicle its onward prog- 
ress, or haply note its gradual subsidence. His first object is 
to unveil the nature of the changes going on within the chest, 
with a view to the adoption of remedial measures calculated to 
alleviate his patient's suffering ; his next to ascertain the pre- 
cise extent of those changes, in order that he may be able either 
to speak hopefully as to the issue or to warn the patient of his 
danger. 

It is right, however, to approach the subject with the full and 
clear understanding that physical signs will not of themselves 
enable him to accomplish the object he has in view. As the 
constitutional symptoms which accompany chest diseases are 
often perplexing and fallacious, so the physical signs, Avhen 
taken by themselves, are apt to lead to grievous error. The 
former are so uncertain and variable in their character that con- 
stant reference to the physical signs is required to confirm or 
negative their indications ; whilst the latter are mere exponents 
of physical changes in the organs within the chest, and need 
all the light which can be thrown upon them by a careful con- 
sideration of the general symptoms before they can be trusted 
as interpreters of disease or guides to its rational treatment. 
An exclusive reliance upon the one class of symptoms is as mis- 
chievous as a blind confidence in the other, and both prove 
fruitful sources of mistaken diagnosis and consequent improper 
treatment. 

With a view to a clear understanding of the subject, I purpose 
beginning by an exposition of the principles on which the physi- 
cal diagnosis of chest diseases is founded. It will then be seen 
how naturally, how necessarily the physical signs arise out of 
physical changes which have occurred, and how readily, after 
tracing morbid changes to the production of characteristic physi- 
cal signs, the mind is able to invert the picture, and refer morbid 
sounds to their corresponding physical changes. 

Physical diagnosis, then, rests on the fact that disease pro- 
duces anatomical changes in the organs it affects, that such 
changes give rise to corresponding alterations in the physical 
properties of those organs, and that, knowing the physical prop- 
erties of each part in a state of health, we are enabled to iud«Te 
of the morbid changes which have occurred by the character of 
the alteration which has taken place in its phvsical properties 
Of these we judge, 1st, by the careful inspection or ocular ex- 
amination of the chest ; 2dly, by palpation or manual exami- 
nation ; 3dly, by mensuration; 4thly, by percussion ; 5thly bv 
auscultation; 6thly, by succussion. 
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The first of these methods of examination demands a previous 
knowledge of the form, size, and capacity of a healthy chest, 
the nature and position of its contents, and its action during or- 
dinary and forced respiration, as also of the various changes it 
may undergo in one or all of these particulars from influences 
external to the lungs, heart, and great vessels. 

The three last require for their elucidation an intimate ac- 
quaintance with the la ws which govern the production and trans- 
mission of sound, and, before they can be made available for the 
diagnosis of disease, a careful study of the sounds emitted under 
various circumstances by different portions of a healthy chest. 

With the view of localizing the physical signs, and thus ren- 
dering description as accurate as possible, it is expedient to map 
out the surface of the chest into regions admitting of easy recog- 
nition. The natural divisions of anterior, posterior, and lateral 
are not in this instance sufficiently minute, as each of the spaces 
thus marked out embraces an extent of surface which renders 
accuracy of description impossible. It therefore becomes nec- 
essary to adopt some other and smaller boundaries; and the fol- 
lowing, which approximate closely to those proposed by many 
authors, will be found well defined, and sufficiently small for 
practical purposes : 

Ajiteriorlu on either — 1st, supra-clavicular; 2d, clavic- 
ular ; 3d, infra-clavicular ; 4th, 
mammary; 5th, infra-mammary. 
" in the centre — 1st, supra-sternal; 2d, superior 
sternal ; 3d, inferior sternal. 
Laterally 1st, axillary; 2d, infra-axillary. 

Posteriorly on either side — 1st, superior scapular; 2d, inferior 

scapular ; 3d, inferior dorsal. 
" in the centre — inter-scapular. 

Of these regions it will be observed that the inter-scapular re- 
gion and t.iie three sternal regions are single, whilst all the rest 
are double, existing equally on either side of the chest. 

The supra-clavicular space has for its upper boundary a line 
drawn from the claviculo-scapular articulation to the upper 
rings of the trachea; below it has the clavicle, and inside 
the trachea. 

The clavicular is that which lies beneath the inner three-fifths • 
of the clavicle, and has the bone for its anterior boundary. 

The infra- clavicular has for its limits the clavicle above, the 
inferior margin of the third rib below, the sternum inside, 
and outside a line falling vertically from the junction of the 
outer and middle third of the clavicle. 
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The mammary is bounded above by the third rib ; below, by 
the inferior margin of the sixth rib; inside, by the edge of 
the sternum ; outside by a vertical line continuous with the 
outer boundary of the infra-clavicular region. 

The infra-mammary is that portion of the anterior surface of 
the chest which lies below the mammary. Above it has the 
sixth rib ; below, a curved line corresponding to the edges 
of the false ribs; inside, the inferior portion of the sternum ; 
outside, a continuation of the outer boundary of the mam- 
mary region. 

The supra-ster?ial is the hollowed space which lies immedi- 
ately above the notch of the sternum, and is bounded on 
either side by the sterno-mastoid muscle. 

The superior- sternal is the space bounded anteriorly by that 
portion of the sternum which lies above the loAver margin 
of the third rib. 

The inferior-sternal corresponds to that portion of the sternum 
which lies beloAv the lower margin of the third rib. 

The axillary has for its limits the axilla above ; below, a line 
carried backwards from the lower boundary of the mam- 
mary region to the inferior angle of the scapula ; in front, 
the outer margin of the infra-clavicular and mammary re- 
gions; and behind, the external edge of the scapula. 

The infra-axillary has the axillary region for its upper, and 
the edges of the false ribs for its lower boundary ; in front 
it is limited by the infra-mammary, and behind by the infe- 
rior dorsal region. 

The superior and irferior scapula together occupy the space 
from the second to the seventh rib, and are respectively 
identical in their outlines with the upper and lower fossa of 
the scapula. 

The inter-scapular is the space situated between the inner 

margins of the scapulae and the spines of the dorsal verte- 

brse from the second to the sixth. 
The inferior dorsal lies below the inferior scapula and the 

inter-scapular regions, which form its superior boundary ; 

below it extends to the twelfth rib ; inside to the spine ; 

outside to a line falling vertically from the inferior ano-le 

of the scapula. 

To these, then, or to somewhat similar divisions, constant ref- 
erence should be made in desdribing the position of any altera- 
tion observed either in the walls of the chest or in the organs 
contained within them ; and therefore at the very outset of his 
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investigation the student should make himself familiar with their 
limits. 

When once this preliminary knowledge has been acquired, 
his next object should be to study the natural position of the 
thoracic organs, and ascertain precisely what portions of them 
correspond to these artificial external divisions. Without such 
a knowledge he cannot judge what signs he may expect to find 
there in a state of health, nor can he distinguish the accession 
of disease. 

The following statement of the contents of the several regions 
will be found sufficiently minute for practical purposes : 

The supra-clavicular region on either side contains the very 
apex of the lung, with portions of the subclavian and 
carotid arteries, and of the subclavian and jugular veins. 

The clavicular is occupied by the parenchyma of the lung. 
On the right side, at its outer extremity, lies the subclavian 
artery; at the sterno-clavicular articulation, the arteria 
innominata ; and on the left side, deeply seated, are the 
carotid and subclavian arteries. 

The infra- clavicular has on either side the superior lobe of 
the lung and the main bronchus : the right bronchus lies 
behind, the left a little below the second costal cartilage ; 
on the right side is the superior cava and a small portion 
of the right auricle of the heart ; on the left is a portion of 
the pulmonary artery, and in some instances a portion of 
the subclavian artery. The aorta and the pulmonary artery 
lie immediately behind the second sterno-costal articulation 
— the one on the right, the other on the left side of the 
sternum. On the left side the lower boundary of this 
region very nearly corresponds to the base of the he&rt. 

The mammary region differs greatly in its contents on the 
two sides. On the right, the lung is found in front extend- 
ing down to the sixth rib, where its thin, sharp border very 
nearly corresponds to the lower boundary of this region. 
The fissure which separates the upper and middle lobes 
commences about the fourth cartilage ; that which separates 
the middle and lower lobes, about the fifth interspace. 
The right wing of the diaphragm, though not attached 
higher than the seventh rib, is usually pushed up by the 
liver as high as the fourth interspace, the lower surface of 
the lung being concave to receive it. A portion of the 
right auricle and the superior angle of the right ventricle 
lie close to the sternum, between the third and the fifth 
ribs. 
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On the left side, the lung lies in front down to about the 
fourth sterno-oostal articulation; thence its anterior border 
passes downwards and outwards (leaving an open space for 
the heart), until it reaches the fifth rib, when it curves for- 
wards and doAvnwards to opposite the sixth rib or inter- 
space, and thence passes outwards almost horizontally. 
The open space where the heart, so to speak, comes in 
contact with the chest is usually about an inch and a half 
or two square inches in extent. The left auricle and ven- 
tricle, and a portion of the right ventricle towards the 
apex, are found in the left mammary region. The apex lies 
immediately above the sixth costal cartilage. The fissure 
which separates the two lobes of the left lung usually com- 
mences about the fifth interspace. 

The infra-mammary on the right side contains the liver, with 
the lung protruding in front on full inspiration ; on the left, 
the anterior border of the spleen, and the stomach, with a 
portion of the left lobe of the liver, lying in front of it, 
towards the mesian line. The stomach usually rises to a 
level with the sixth rib. 

The supra-sternal is occupied chiefly by the trachea ; but on 
the right side is the arteria. innominata. The arch of the 
aorta sometimes reaches to its lower border, and may be 
felt pulsating there, on deep pressure. 

In the superior sternal, the lung lies in front, and immedi- 
ately behind it are the ascending aiid transverse portions 
of the arch of the aorta, and the pulmonary artery from 
its origin to its bifurcation. The pulmonary valves are 
situated close to the left edge of the sternum, on a level 
with the lower margin of the third rib ; the aortic about 
half an inch lower down, more deeply seated, and midway 
between the mesian line and the left edge of the sternum. 
The trachea bifurcates on a level with the second ribs. 

The inferior sternal has lung in front on the right side through- 
out its whole extent, and on the left down to about the 
fourth sterno-costal articulation. Below this, on the left 
side, lies the chief part of the right ventricle of the heart, 
and a small portion of the left ventricle. The mitral valve 
is situated close to the left edge of the sternum, on a level 
with the fourth sterno-costal articulation; and the tricuspid 
lies nearer the mesian line, and more superficially. In- 
feriorly is the attachment of the heart to the diaphrao-m 
and below this again a small portion of the liver, and some- 
times of the stomach. 

In the axillary, the subjacent parts are the upper lobes of the 
lungs, with the main bronchi deeply seated. 
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The infra-axillary contains the lung, with its lower margin 
sloping down from before backwards. On the right side is 
the liver; on the left the stomach and spleen. 

The superior and inferior scapular have beneath them the 
parenchyma of the lung. 

In the inter-scapular, towards the centre, opposite the third 
dorsal vertebra, will be found the bifurcation of the trachea, 
the main bronchi, and the bronchial glands; on either side 
parenchyma of the lungs ; on the left the oesophagus ; and » 
from the upper part of the fourth dorsal vertebra down- 
wards, the descending aoi'ta. 

In the inferior dorsal, the lung lies superficially as low as the 
eleventh rib. On the right side, the liver extends down- 
wards from the level of the eleventh rib ; and on the left 
lie the stomach and intestines. Along the left side of the 
spine runs the descending aorta ; and on both sides, close 
to the spine, is found a small portion of the kidney. 



CHAPTER II. 

INSPECTION OP THE CHEST HOW TO BE CONDUCTED ; AVIIAT TO BE 

OBSERVED. 

A CAREFUL ocular examination of the chest will often furnish 
important information respecting the condition of the thoracic 
viscera. It shows us not only the shape of the chest and any 
irregularities, congenital or acquired, presented by any portion 
of its surface, but it makes us acquainted with the motions of 
the thoracic walls, the character of the respiratory efforts, the 
frequency with which they are repeated, their evenness or ir- 
regularity, the ease or difficulty with which they are performed, 
and the part played by the various muscles of respiration. It 
enables us to note the rhythm" of the respiration, to estimate 
the exact time occupied by the acts of inspiration and expira- 
tion respectively, and to compare the movements of the two 
sides of the chest in regard to their symmetry, regularity, and 
force. These are all important points in the diagnosis of disease, 
as will be seen when their practical bearing is explained. 

1 By the term rhythm is moiint the mode of progression and evolution of 
the sounds, which may be gradual and equable from first to last, or irregular, 
jerking, or interrupted. 
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But if we wish to make inspection subservient to the diag- 
nosis of thoracic disease, it behooves us, first of all, to examine 
carefully the form, size, and movements of a healthy chest. 
Without this preliminary study it will be impossible to detect 
any physical alteration, still more to estimate its importance. 

In conducting an examination of the chest whether by inspec- 
tion or by any other means, it is of the utmost importance that 
the patient's position should be free and unrestrained, and that, 
Avhether he be lying down, sitting, or standing, the plane on 
which he rests should be perfectly even, and his limbs in the 
same position on either side. Inattention to these points may 
lead to irregularity more or less discernible betAveen the two 
sides of the thorax, when the one is carefully compared with the 
other, and may give rise to differences more or less marked, 
when corresponding portions of the chest are contrasted by the 
aid of mensuration, pei'cussion, and auscultation. 

The patient, then, being placed in an easy posture (sitting is 
the easiest and most convenient), with the surface of the chest 
exposed, in a good light opposite the observer, and the arms 
similarly disposed on either side, the thorax should be examined 
in front, behind, sideways, and from above downwards. Its form, 
size, and movements should be noted during ordinary and forced 
respiration, every deviation from the healthy standard marked, 
and every region on the one side compared with its correspond- 
ing region on the other. 

The apparent size of the thorax in relation to the body varies 
greatly in different individuals enjoying equally good health, 
and no certain rule, therefore, can be laid down respecting it. 
It is sufficient for our purpose at present to know that a large 
broad chest does not (as is popularly supposed) denote a healthy 
chest, nor a small or somewhat narrow chest an unhealthy.^ 

The form of a well-proportioned chest being well known to 
anatomists, it is needless to enter into a description of it here. 
Suffice it to say, that in a normal state its two sides are sym- 
metrical in every part, and the intercostal spaces more or less 
distinctly visible, according as the individual is more or less 
fat. 

Considerable alterations, however, in the form of the chest 
are compatible with a healtlty condition of the thoracic viscera, 
and it therefore becomes necessary to make ourselves acquainted 
with the frequency of their occurrence, in order that we may 
be enabled to estimate correctly the indications they severally 
afford. 



1 See " Med.-Chir. Trans.," vol. xxix, p. 172-4. 
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It appears from the investigations of M. Woollez^ that a per- 
fectly symmetrical chest is of rare occurrence, existing in scarcely 
more than one out of every five of the adult male population. 
This may be owing to causes either of physiological or patho- 
logical origin ; the former unconnected with thoracic disease, 
being the result of congenital malformation, or of tight lacing, 
or else produced by the habits or pursuits of the individual; the 
latter the effects of existing or former pectoral disease. In 
either case the defects may be general, affecting the whole form 
or shape of the thorax ; or partial, giving rise to local alterations, 
without interfering with its general shape. But whether the 
defect be general or local, it is obvious that mere want of sym- 
metry in the chest cannot be depended on as an indication of 
visceral disease. Its chief value is that it arrests attention and 
suggests inquiry as to the existence of disease at a former period, 
as also into the presence of characteristic signs denoting subja- 
cent structural alteration. 

When the form of the chest is altered, it may be in one or 
other of the following ways : The entire thorax, or any part of 
it, may either bulge or fall in to an unnatural extent; there may 
be abnormal elevation, or lowering of the whole or any part of 
it, or it may be more or less distorted. 

The bulging may be either general or local ; the walls of the 
chest on both sides may be unusually prominent ; or the promi- 
nence may be confined to one side, or it may be even more cir- 
cumscribed, existing only in one or two small localities. But 
whatever its form, its cause, supposing it to arise from disease, 
is always the outward pressure of some force existing within the 
chest. " Therefore, if it is general, it takes its origin in some 
disease which produces such pressure over the whole of either 
or both sides ; as, for instance, general vesicular emphysema, 
pneumothorax, empyema, and other rarer forms of mischief, 
whilst, if it is partial only, it is caused by an expanding force of 
an equally limited nature; such, for instance, as partial emphy- 
sema, circumscribed empyema, aneurismal and other intratho- 
racic tumors, or enlargement of the heart, liver, or spleen. 
Simple hydrothorax has been said to be incapable of occasion- 
ing bulging, whether general or local ; but I am satisfied that 
the assertion is incorrect ; for although it holds good as a gen- 
eral rule, I have met with several well-marked instances of bulg- 
ing chest, which, from the effect of treatment, I cannot doubt 
to have resulted from long-standing and copious serous effusion 
into the pleural cavity; and in one case in which bulging was 

1 "Recherches sur I'lnspection et la Mensuration de la Poitrino." Paris, 
1838. 
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well marked, the trochar afforded unmistakable evidence of mere 
serous effusion. • 

Retraction or falling in of the chest may, in like manner, be 
either general or local. In both cases it results from diminu- 
tion in the size of the lung, consequent either on pressure from 
without or on change in the lung-substance. The pulmonary tis- 
sue, being deprived of elasticity, no longer offers its normal re- 
sistance, and the chest-walls fall in under atmospheric pressure. 
If the mischief, be what it may, pervades the whole of one side 
of the chest, the retraction or falling in of the chest-Avalls on 
that side will be general ; if it be limited to one or two spots, 
the depression will be circumscribed, occurring only at those 
spots. So it happens that general depression or retraction of 
the chest is most frequently found in cases where, at a former 
period, there has been extensive pleuritic effusion, and the lung 
is carnified and reduced to a small inelastic mass by the con- 
tinued pressure of the fluid; but it is also observed to a less 
extent among consumptive patients, as also in cases where the 
lung-substance is collapsed and atrophied by inaction, conse- 
quent on occlusion of the bronchi, whether produced by the 
pressure of an aneurismal sac, a cancerous deposit, enlarged 
bronchial glands, or any other means. Instances of partial 
falling in of the chest, are constantly met with in the infra- 
clavicular regions when tuberculous cavities exist in the apices 
of the lungs and occur in other parts of the thorax, according 
to the position of the lung-substance which has undergone con- 
traction, whether from the infiltration of tubercle or any other 
matter, or from the formation of pulmonary abscess. 

Elevation and lowering of the shoulders and chest-walls, or 
certain portions of them, are of common occurrence. The 
former is a frequent accompaniment of general emphysema, 
and is also seen not uncommonly on one side of the chest, when 
there is chronic pleuritic effusion on the other : the latter may 
be observed Avhen the chest has fallen in as a result of chronic 
pleurisy.^ Without strict investigation, hoAvever, it would be 
wrong to attach much importance to such phenomena, for they 
often exist without visceral disease, and to such an extent in 
some instances, that in a case recorded by Dr. Walshe, elevation 
of the shoulder on the one side, occurred on the same side as 
retraction of the parietes from chronic pleurisy.^ 

Distortion of the chest, when extensive, is usually the result 

1 See " Hosyiital Case-book," xxxviii ; case of George Godfrey, admitted 
into Hope ward. .Jan. 16th, 1859. 

2 Walshe, " On Diseases of the Lungs and Heart," p. 14. 
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of congenital malformntion or of accidental circumstances un- 
connected with thoracic disease. It may take place, however, 
to a certain extent as a consequence of disease within the tho- 
racic cavity. Thus chronic pleurivSj, Avhen followed by com- 
pression and carnification of the lung, and consequent falling 
in of the chest-walls, not unfrequently causes lateral curvature 
of the spine, the convexity being towards the sound side,^ as 
also twisting of the ribs to such an extent in certain cases that 
their upper edges become external. The sternum, ribs, and 
clavicles may yield in any direction under the pressure of aneu- 
rismal and other tumors, and the clavicles may bend downwards 
and inwards in cases of extreme disorganization of the apices 
of the lungs. 

Such are the chief modifications which may occur in the form 
of the chest ; and if the causes on which they may depend are 
constantly borne in mind, there will seldom be much difficulty 
in forming a correct estimate of any irregularity observed dur- 
ing the progress of visceral disease. 

Valuable, however, as are the indications derived from this 
source, they are less so than those aflforded by the movements of 
the chest. In a healthy person inspiration is effected partly by 
the elevation and expansion of the ribs, partly by the descent 
of the diaphragm ; and the eye watching the naked chest may 
readily perceive the part taken by the thoracic and abdominal 
muscles respectively. If the descent of the diaphragm is 
checked, the thoracic muscles have to perform double duty, 
and "thoracic" respiration ensues, characterized by "heaving" 
of the chest. If, on the other hand, anything occurs to pre- 
vent a free expansion of the chest, the diaphragm is brought 
more actively into play, and diaphragmatic or abdominal breath- 
ing is the result. Thus it often happens that even a cursory 
survey of the respiratory movements suffice to throw important 
light on the seat of mischief. 

But the movements of the chest, if carefully examined, may 
be made to furnish still more accurate information. For this 
purpose they may be divided into general and partial ; the first 
being those in which the entire thorax is concerned ; the last 
those arising from the motion of the ribs on one another, and 
therefore confined to particular regions. 

The general moX\ow9, during inspiration are of two kinds, viz., 
expansion and elevation ; and during expiration the converse of 
these, viz., retraction and depression. During tranquil respira- 

1 Walshe "On Diseases of the Lungs and Heart," p. 14. 
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tion, more especially in men, these costal movements are ex- 
ceedingly slight, the breathing being carried on chiefly by the 
diaphragm; but during forced respiration, and in women who 
by lacing restrict the action of the diaphragm and the lower 
ribs, they are much more palpable and may be seen without 
difficulty over the entire chest. The expansion and eleva- 
tion movements are intimately associated, and in health are 
closely proportioned to one another ; but their actual extent is 
found to increase in a direct ratio to the mobility of the chest- 
walls and the height of the individual, whilst the frequency of 
their repetition is regulated by the force, duration, and com- 
pleteness of the pulmonary respiratory movements, which vary 
with the requirements of the system. They usually occur Avith 
greater rapidity towards the middle of the act of respiration 
than at its commencement or towards its close; but from first 
to last they take place evenly, without any jerking irregularity 
of rhythm. Inspiration is followed immediately by expiration ; 
at the close of that act there is usually a pause, and then in- 
spiration begins again. The inspiratory and expiratory efforts 
are of nearly equal length ; and if the duration of an entire 
respiratory act be represented by 12, the duration of inspira- 
tion may be estimated at 6, that of expiration at 5, and that of 
the succeeding pause at 1 ; so that the period of thoracic move- 
ment is to that of rest as 11 to 1. 

^ The partial costal motions arising from the movement of the 
ribs on one another are not very readily appreciated by the eye; 
indeed, during tranquil respiration they are barely perceptible, 
but in forced inspiration the ribs will be seen to diverge from 
one another, the divergence being greatest in the lower inter- 
spaces. During expiration they converge towards each other. 

Dr. Sibson maintains that the five upper ribs converge during 
inspiration, and moreover that their convergence is " great."^ 
Any one, however, by placing a finger in the upper intercostal 
spaces of a thin but healthy person during forced respiration, 
may satisfy himself that such is not usually the case. During 
the act of expiration the finger will be compressed, and will be 
relieved of all pressure during inspiration. The real fact ap- 
pears to be, that each of the ribs alluded to not only rises durincr 
inspiration more than the rib above it, but moves outwards and 
forwards to a greater extent, so that when the elevation move- 
ment takes place without the expansion movement— as it does 
in certain forms of disease which interfere with the due expan- 
sion of the lung— these upper ribs do " move nearer to each 



1 "Med.-Chir. Trans.," vol. xxxi, p. 360. 
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other," as stated by Dr. Sibson ; whereas, when the expansion 
movement is fully performed and is carried out in due proportion 
to the elevation movement, the ribs, though diiferently placed 
in relation to each other, cannot be said to approximate. 

But, besides these costal motions, there are other movements 
connected with respiration which are deserving of close atten- 
tion. As the lungs expand and the diaphragm descends, the 
subjacent viscera are forced down, and the abdomen consequently 
protrudes. In tranquil respiration this abdominal expansion 
movement commences before the costal, and varies in an inverse 
proportion to it; so that in men, in whom the costal movement 
is slight, the abdominal is considerable ; whilst in women who 
lace tightly the reverse holds good. In both sexes, however, 
forced inspiration gives rise to thoracic movement, which is out 
of all proportion greater than the abdominal, and commences 
before it even in men. 

As age advances and the costal cartilages become rigid, tho- 
racic expansion necessarily diminishes, the breathing becomes 
more diaphragmatic, the movement of the sternum exceeds that 
of the ribs, and its lower extremity advances more than the up- 
per. On the other hand, in infancy and childhood, the costal 
cartilages being extremely flexible, admit of greater movement 
of the ribs; the upper part of the sternum advances more than 
the lower, and thoracic expansion is greater and abdominal 
breathing less than in the adult. Sometimes, however, if the 
abdomen is large and the respiration hurried and forcible, the 
air does not find entrance to the lungs quick enough, and in 
quantity sufficient to fill the space created by the descent of the 
diaphragm ; in which case the lower end of the sternum and the 
adjoining cartilages will be observed to fall in at the beginning 
of respiration, and to advance again as the chest becomes more 
fully inflated. In females, on the contrary, owing to the re- 
straint of stays and tight lacing, the action of the diaphragm 
and lower ribs is interfered with, and thoracic expansion is ex- 
aggerated. 

[Such, then, are the movements of the healthy chest and the 
modifications to which they are exposed from causes indepen- 
dent of visceral disease. 

The mechanism of respiration, however, is liable to be inter- 
fered with by disease ; and if the alterations so produced are 
carefully studied they may be made to furnish most important 
information respecting the changes going on within the thorax. 
Sometimes the expansion and elevation of the chest-walls may 
be simultaneously and abnormally increased or diminished ; some- 
times the relationship naturally existing between the elevation 
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and expansion movements may be disturbed, the former of these 
actions being greatly augmented, whilst the other is lessened or 
almost Avholly suspended; sometimes the relative proportion of 
the thoracic and abdominal movements may be altogether changed, 
the one being abnormally diminished whilst the other is increased 
in a corresponding degree ; and sometimes, again, the respira- 
tory rhythm may be interfered with, and may become jerking, 
or the expiratory movement may become of longer duration than 
the inspiratory. All of these changes may be easily recognized 
by the eye, and each possesses its proper signification. 

An increase in the movements of expansion and elevation may 
take place simultaneously on both sides of the chest under three dif- 
ferent conditions : 1st. When the descent of the diaphragm is 
checked by mechanical causes existing within the abdominal cav- 
ity, such as pressure of the gravid uterus, dropsical effusion, flatu- 
lent distension of the stomach and bowels, and tumors of various 
kinds. 2dly. When the action of the diaphragm is checked by 
the existence of abdominal pain, whether due to inflammation or 
other causes. 3dly. When increased muscular exertion is used 
to overcome some obstruction situated low in the chest, as in spas- 
modic asthma. 

Increased movement may be produced on one side of the chest 
by anything which impairs the function of the other, such, for 
instance, as pleuritic effusion, pneumonia, or tubercular infiltra- 
tion, pressure on the main bronchus, and other similar circum- 
stances ; and, in like manner, increased action in a part of one 
side may be occasioned by deficient action in the remainder of 
that side. 

Diminution of the natural movements of the chest may be 
observed under three conditions : 

1st. When disease of the lungs or pleura exists of such a na- 
ture as to offer a mechanical impediment to the entrance of air, 
as in tubercular, pneumonic, or other infiltration of the lung- 
substance ; in pleurisy and pneumothorax, and in pressure upon 
and consequent obstruction to the main bronchi. 2dly. When, 
in consequence of pain in the chest, there is voluntary fixino^ 
of the chest-walls, and respiration is carried on chiefly by the 
diaphragm, as in inflammation of the costal and upper pulmo- 
nary pleura ; in pneumonia, pleurodynia, and intercostal rheu- 
matism. 3dly. When some paralysis of the respiratory muscles 
exists, as a result of cerebro-spinal mischief. A diminution of 
thoracic movement, however, is also observed when an obstacle 
exists to the entrance of air in the upper part of the air-passages 
as in croup, cynanche tonsillaris, laryngeal disease, and oedema 
and spasm of the glottis, as also in cases of pressure of an en- 
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larged thyroid gland or of pharyngeal, aneurisraal, or other tu- 
mors. In such cases, more especially when the amount of ob- 
struction is great, not only do the thoracic walls not expand, 
but, owing to the forcible descent of the diaphragm, they are 
actually drawn in during inspiration, whilst the abdominal walls 
advance in a corresponding degree. If the obstruction affects 
the bronchi on one side only of the chest, the phenomena refer- 
able to such obstruction will occur on that side only^ whilst the 
amount of thoracic movement on the other side will be increased. 

2dly. The relationship naturally subsisting between the eleva- 
tion and expansion movements may be disturbed, the former ex- 
isting in full or overfull activity, Avhile the latter is almost sup- 
pressed. This is seen either partially or generally, according 
to the extent of mischief, in all cases where the pulmonary tissue 
is consolidated and rendered impermeable to air, as in tubercular, 
pneumonic, or other infiltration ; in pleurisy, and in instances 
in which the lung is compressed by intra-thoracic tumors. Voli- 
tion may cause extraordinary efforts to expand the chest, and 
may effect its elevation ; but as the lungs do not admit of infla- 
tion, no expansive movement follows. So also, when the chest 
is already fully expanded, as in cases of extreme vesicular em- 
physema, volition may drag the chest-walls upwards, but cannot 
effect any further expansion. Indeed, in some such instances, 
the chest may even fall in at the base during full inspiration. 

3dly. The relative proportion of the thoracic and abdominal 
movements may be altogether changed; the one being abnormally 
diminished, whilst the other is increased in a corresponding de- 
gree. Thus it is found that whatever causes a diminution of 
thoracic movement gives rise to a corresponding increase of dia- 
phragmatic action, and Avhatever checks the action of the dia- 
phragm produces increased thoracic movement, with heaving or 
thoracic respiration. It is not necessary to recapitulate the 
causes which lead to an increase or decrease of thoracic move- 
ment, as these have been referred to in connection Avith the causes 
of the other varieties of breathing; but it may be well to add, 
that any disease or injury of tlie spinal cord below the point 
where the phrenic nerve is given off will give rise to increased 
action of the diaphragm. 

4thly. The respiratory rhytlim may be interfered zvith, the ex- 
piratory movement becoming of longer duration than the inspira- 
tory. This occurs when obstruction exists in any part of the 
air-passages to the free egress of the air. It receives its most 
constant and best-marked illustration in cases of vesicular em- 
physema, where the elasticity and resiliency of the lung are de- 
stroyed, or when aneurismal, cancerous, or other intra-thoracie 
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tumors are pressing upon the trachea or main bronchi ; but it is 
also met with in many cases of tuberculous deposit, and forms a 
valuable accessory sign of its existence. In epilepsy, hysteria, 
chorea, and many other affections, the rhythm of the breathing 
becomes jerking and uneven, without any disease of the thoracic 
organs. 

But other important facts, beyond mere changes in the rhythm 
of respiration, are discoverable by ocular inspection. The eye 
takes cognizance of dilatation and distension of the superficial 
veins of the chest and neck, and of pulsation on any part of the 
thoracic walls. Dilatation of the veins indicates deepseated 
obstruction to the venous circulation, and suggests the necessity 
of examining into the condition of the heart and great vessels, 
and, in the event of no cause of obstructed circulation being 
there discovered, of searching for some pulmonary, or other 
intra- thoracic disease, capable of producing the obstruction. 
Nothing is more common than to find the superficial veins dis- 
tended in connection with an extensive deposit of tubercle or 
cancer, and not unfrequently, when the deposit is confined to 
one side of the chest, the veins of that side alone are dilated. 
It should be added, however, that the limitation of the distended 
vessels to one side is not diagnostic of pulmonaiy disease; for it 
is observed in connection with aneurism, cancer, and other va- 
rieties of intra-thoracic tumors. So again in respect to pulsa- 
tion on the surface of the chest. Not only does ocular inspec- 
tion detect the existence of increased cardiac pulsation, and of 
pulsation due to aortic aneurism, but it often informs us of a 
wave-like pulsation at the second intercostal space, attributable 
indirectly to tubercular disease of the lungs ; for when the lung 
has been excavated by vomicfe, and has subsequently contracted, 
the left auricle or the pulmonary artery may come into contact 
with the anterior surface of the chest, and give rise to pulsation 
in the situation above mentioned.* 

1 For further information on the subject of inspection of the chest see Part 
III, Chapter I. ' 
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CHAPTERIII. 

MANUAL EXAMINATION OF THE CHEST, OR PALPATION — HOW TO BE 
performed; INDICATIONS DEHIVABLE FROM IT. 

The sense of touch may often be made available in the diag- 
nosis of thoracic disease. It acquaints us with the actual con- 
dition of the chest-walls, and the nature of their movements, 
whether general or partial ; it informs us of the character and 
amount of vibration communicated under certain circumstances 
to the parictes, and thus makes us aware of certain physical al- 
terations in the lungs and pleura whereby that vibratory action 
is modified ; and it indicates the presence or absence of fluctu- 
ation in the intercostal spaces, and thus gives notice of the ex- 
istence or non-existence of fluid in the cavity of the pleura. 

In order to arrive at satisfactory results from its employment, 
it is necessary to observe the various precautions already pointed 
out as conducive to accurate inspection. Beyond this it need 
only be mentioned that the hand or the fingers should be applied 
to the chest gently and evenly ; that the two sides of the thorax 
should be examined simultaneously, the one with the right hand, 
the other with the left; and that each corresponding portion on 
the two sides should be thus examined and compared. 

In many instances the unassisted eye is incompetent to deter- 
mine whether the local expansion of the chest bears its due pro- 
portion to the elevation movement, as also to estimate the mo- 
tion of the ribs in respect to one another. Both these impor- 
tant practical points may be determined by the aid of palpation. 
In the upper part of the chest the hand readily detects the 
absence of local expansion, and thus, by obtaining evidence of 
some physical condition Avhich prevents the due inflation of the 
lung, becomes a valuable auxiliary in the diagnosis of consolida- 
tion which so often exists in the early stage of consumption. In 
the lower part of the chest the thumb or the index-finger, placed 
in one of the intercostal spaces, not only detects the absence of 
local expansion, but feels convergence of the ribs taking place 
coincidently with the continuance of the elevation movement, and 
thus furnishes additional presumptive proof as to the imperme- 
ability of the pulmonary tissue. 

Again, touch is the only sense whereby it is possible to ap- 
preciate the character and amount of the vibration communi- 
cated by the voice to the chest-walls — a fact of much practical 

3 
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importance. Thus, if the hand be laid lightly upon the surfac-e 
of the chest whilst a healthy person is speaking, a delicate, 
tremulous vibration will be feft, varying in a direct ratio to the 
loudness and coarseness of the voice, and the lowness of its 
pitch. As a general rule, therefore, this " vocal_ fremitus" is 
more pronounced in adults than in children, and in males than 
in females, and is stronger during the utterance of certain sounds 
than it is during the utterance of others. It is more strongly 
felt in thin than in fat persons ; whilst in children and females, 
more especially if stout, and having shrill weak voices, it is often 
altogether absent. On the right side of the chest it is usually 
more marked than on the left, especially in the infra-clavicular 
region,^ whilst in the space where the heart is uncovered by the 
lungs it is altogether deficient, on account of there being no 
proper medium for its transmission by the chest-walls. 

In disease the vocal fremitus may be either increased or dimin- 
ished. In all cases, however, a careful comparison of the two 
sides of the chest, due regard being had to the marked difference 
naturally existing between them, is necessary to determine the 
presence of disease. Moderate consolidation of the pulmonary 
tissue, whatever its cause, intensifies the vibration, by increas- 
ing the reflecting power of the bronchial tubes, preventing the 
diffusion of the vibrations, and forming a better medium for 
their transmission to the chest-walls. Thus tuberculous deposits, 
when of moderate extent, partial pneumonic infiltration, more 
especially if in the vicinity of the larger bronchi, and oedema in 
its early stage, increase the fremitus; whilst more extreme tu- 
berculization of the lungs and large intra-thoracic tumors are 
apt to deaden or altogether destroy the vibration, partly by press- 
ing upon or blocking up the bronchial tubes, and thus interfering 
with the columns of air through Avhich the vibrations are prop- 
agated, and partly by presenting a solid inelastic mass which 
the voice is incapable of throwing into vibration. 

Again, the fremitus is annihilated when the luno- is removed 

' My friend Dr. Herbort Davios (on " Diseases of the Lungs and Heart," 
p. 112) asserts that, " although the natural vocal vibration is stated bv some 
writers to be more marked on the right than the left side of the chest, the 
diflFerence may be practically disregarded, and both sides may be taken to 
present in health the same amount of vocal fremitus." This certainlv does 
not accord with my experience, which enables me to state that, out of 300 
persons of both sexes, and average health and prospects of longevity who 
have come before me for examination for life assurance, and wl?om 1 'have 
examined specially with a view to this inquiry, above three-fourths (284) have 
had vocal fremitus more marked on the right than on the left infra-clavicular 
region, the spot, above all others, where the existence or non-existence'of such 
inequality possesses the greatest imi)ortance in relation to the presence of tu- 
bercular disease. 
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from the chest-walls by the intervention of air or liquid in the 
pleural cavity — a fact which sometimes enables us to discrimi- 
nate between pleuritic effusion and pneumonic or other consolida- 
tion of the lung, in which, as already stated, the vocal fremitus, 
as felt by the hand, is ordinarily increased, rather than dimin- 
ished or destroyed. 

When the removal of the lung from the walls of the chest is 
due to the presence of solid matter, the fremitus may or may 
not be destroj^ed, according as the foreign matter is more or 
less fitted by its nature to serve as a conducting medium, and 
is more or less remote from the larger bronchi, where the vibra- 
tions are most intense. If the solid matter be large in amount 
and inelastic, it will altogether stop the vibration; if less in 
amount, it may only deaden it; whilst if it exist in a still 
smaller quantity, and be contiguous to the larger bronchi, it 
may even raise it above the usual standard by increasing the 
reflecting power of the bronchi, concentrating the waves of 
sound, and intensifying the vibration. 

The increased size of the bronchial tubes, with the adjacent 
consolidation often met Avith in chronic bronchitis, usually tends 
to increase the fremitus; whilst the condition of the lung which 
exists in vesicular emphysema produces an opposite result, by 
interfering with the homogeneity of the pulmonary tissue, and 
thus impairing its conducting power. In certain instances, 
however, where inflammation supervenes in an emphysematous 
lung and gives risfe to pneumonic infiltration and consolidation, 
the vibration is increased rather than diminished. 

The voice, however, is not the only source of vibration in the 
chest-walls ; everything which throws the air contained within 
the lungs into a state of vibration may occasion fremitus of the 
parietes. The only conditions essential to its production are, 
that the vibratory motion be sufficiently strong, and the lungs 
in a state to form a good medium for its transmission. The act 
of coughing, therefore, may give rise to it, and so may certain 
rhonchi ; but tussive fremitus and rhonchal fremitus, unlike the 
vocal, possess little value as indications of disease. 

Palpation, however, is often able to furnish us with valuable 
indications of thoracic disease, besides those derivable from the 
vocal fremitus. It may be employed to detect the friction caused 
by the rubbing together of the two surfaces of the pleural mem- 
brane, or of the pericardium roughened by plastic exudation ; 
to recognize a peculiar thrill occasioned by certain forms of 
valvular disease of the heart ; and to guide us to a more certain 
knowledge of the condition of the heart itself, by informing us 
of the character of its impulse and of the extent of the area 
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over which it is felt. Sometimes, when the intercostal spaces 
are prominent, it may assist in determining the presence of fluid 
in the pleural cavity; for in such cases fluctuation may be felt 
when the fingers are applied after the manner adopted for the 
detection of fluid in an abscess. More generally, however, it is 
necessary to percuss one portion of an intercostal space with 
one hand whilst a finger of the other hand is applied to another 
portion ; and sometimes, as in cases of hydro-pneumothorax, it 
is even necessary to have recourse to succussion, when the splash- 
ing of the fluid will be felt. It must be remembered, however, 
that when the lung is adherent to the walls of the chest and a 
large superficial cavity exists containing a considerable quantity 
of fluid, certain rhonchi will give rise to fluctuation or splashing 
sufficiently marked to be perceptible even by the fingers, so that 
the mere discovery of fluctuation in an intercostal space is not 
of itself sufficient to justify an opinion as to the presence of 
fluid in the pleural cavity. The existence of fluid in a pulmo- 
nary cavity is by no means a common cause of fluctuation ; but 
I have met with two instances in which it was well-marked when 
the pati'ents were placed in a semi-erect posture, leaning some- 
what forward. 



CHAPTER IV. 

MEASUREMENT OF THE CHEST — HOW TO BE PERFORMED ; ITS 
INDICATIONAL VALUE. 

Amongst other expedients for throwing light upon the con- 
dition of the chest is mensuration. By its aid, the comparative 
dimensions of the two sides, and the relative positions of their 
difi"erent parts, maybe ascertained, and the extent of movement, 
the precise amount of the thoracic expansion and retraction, 
accurately determined. 

The simplest mode of measuring the circular dimensions of 
the chest is by means of a piece of graduated tape, or a thin 
whalebone measure, passed round the thorax from the mesian 
line anteriorly, to the spine behind. Practically, however con- 
siderable uncertainty attaches to this mode of mensuration,' from 
the fact that it is almost impossible to determine accurately the 
precise point of the measure which corresponds to the spine 
and equally difficult to carry the measure round exactly cor- 
responding portions of the two sides. With the view of obviat- 
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ing these difficulties, it has been suggested by Dr. Hare that 
two pieces of tape, each similarly graduated, should be joined 
together, and padded on their inner surface, close to the line of 
junction. The saddle thus formed, when placed over the spine, 
readily adjusts itself to the spinous processes, and becomes fixed 
sufficiently for the purpose of mensuration. Each side of the 
chest is thus provided with its own graduated tape, which is more 
readily managed than the single tape, and greater accuracy is 
consequently insured. 

The circumference of the chest varies so greatly in different 
individuals enjoying equally good health, that little would be 
gained by the determination of its mean size.\ Moreover, such 
a discovery would afford no clue to the expansibility of the 
thorax, and therefore practically would be of little value. The 
really important point for investigation is, the increase or dimi- 
nution of the circular dimensions of either side, as shown hj a 
comparison of one side with the other. An increase will exist 
under the conditions already specified as contributing to the 
production of morbid expansion of the thorax f whilst a dimi- 
nution will accompany those morbid states which give rise to 
retraction or falling in of the parietes.^ The only point to be 
borne in mind, beyond the necessity for extreme caution in 
conducting the mensuration, is, that in adults the two sides of 
the chest are usually unequal in size, the right, on the average, 
being; larger than the left bv about the third of an inch. This 
irregularity does not exist in early youth, is less marked in 
females than in male adults, and does not obtain in left-handed 
persons, clearly showing that it is due to the greater exercise 
to Avliich the right side is subjected. 

When it is desired to measure the expansion movements of the 
chest during inspiration, the double tape already described will 
enable us to do so with tolerable accuracy. Applied to the 
chest closely, but not so tightly as to interfere with respiration, 
it indicates and enables us to read off the amount of thoracic 
expansion. It shows that on a level with the sixth costal car- 
tilage the expansion accompanying tranquil inspiration in health 
does not average more than a quarter of an inch in a male 
adult, with a chest thirty-four inches in circumference ; that in 
forced inspiration it is increased to from one and a half to three 
inches, and that the difference in the circular dimensions of the 
chest after forced inspiration and forced expiration varies from 



1 The average circular dimension of the chest in an adult, at the level of 
the sixth cartilage, is about thirty-three inches. 

2 Ante, p. 25. ^ Ante, p. 2G. 
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two and a half to five and a half inches, the average being about 
three inches. These several amounts are contributed equally, 
or nearly equally, by the two sides of the chest, a slight excess 
only existing on the right side ; so that, although no inference 
can be drawn from variations in the total expansion of the thorax, 
admeasurement may assist in the detection of disease, hj de- 
termining the amount of difference between the expansibility of 
the two sides. 

Another and a very convenient mode of measuring the ex- 
pansion of the chest is by means of an instrument contrived by 
Dr. Quain, and named by him the stethometer. It consists of 
a case like a watch-case, on the upper surface of which is a dial 
furnished with an index. This case contains a single movement, 
by means of which a silken cord, Avhich passes through an aper- 
ture on one side of the case, can act on the index. When the 
instrument is held firm on the spine with one hand, and the cord 
is carried round the chest to the sternum, and fixed there by 
pressure of the fingers of the other hand, the degree of thoracic 
expansion which accompanies inspiration will be indicated by 
the movement of the index on the dial, consequent on the trac- 
tion exerted on the cord. The expansion of one side of the 
chest having been thus ascertained, the cord can be carried 
round the opposite side, and thus any difference subsisting be- 
tween the mobility of the two sides at any given point can be 
determined without difficulty. This instrument, like the tape, 
exhibits any difference which exists in the general or circular 
expansion of the chest on the two sides ; but it fails to indicate 
the deficiency in the antero-posterior movement, ^nd to discover 
the point at which the deficiency occurs. 

Another mode of measuring the chest is by the emplo^'ment 
of callipers. The extremity of one of the limbs of the instru- 
ment is fixed on the back, whilst the other is placed on the in- 
fra-clavicular or other region the expansion of which it is desired 
to ascertain ; and when this has been done on one side of the 
chest, the same operation is performed on the other, care being 
taken to place the extremities of the instrument on correspond- 
ing portions of the chest on the two sides. The instrument is 
furnished with a graduated scale, and thus the antero-posterior 
expansion movement of the chest may be easily and accurately 
ascertained. The callipers differ from the tape in not showing 
the circular or general expansion of the chest, but they exhibit 
its antero-posterior movement, and can be readily applied to the 
discovery of any deficiency in the antero-posterior expansion of 
the infra-clavicular region, or of any other given portion of the 
chest. In this respect they are superior to the tape and the 
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stcthorneter, and in the readiness of their application they are 
preferable to every other form of instrument. ^ 

Another, though practically a less applicable mode of measure- 
ment, is by means of an instrument proposed by Dr. Sibson. He 
has named it the "chest-measurer." In principle^t is a calliper 
with a movable branch, to which is attached a rack, having at 
its extremity a small graduated dial, and an index, "which serves 
to indicate any movement of respiration. "It can readily be 
applied to any part of the body, and by successive applications 
of it over the chest and abdomen all the movements of respira- 
tion can be ascertained with minute accuracy. It indicates the 
rhythm of respiration, showing Avhether the respiration is equal 
to, longer or shorter than expiration." Such is the description 
given of it by Dr. Sibson — a description, however, which requires 
to be modified in several important particulars. The chest- 
measurer indicates only the antero-posterior movement of the 
chest ; it does not show its circular or general expansion. Hence, 
if trusted to exclusively, it may lead to grievous error ; for when 
the costal cartilages are ossified, the forward movement of the 
parietes of the chest is by no means in the ratio of its general 
expansion; and in such a case, the treacherous index would in- 
dicate an undue deficiency of thoracic expansion. Again, during 
labored inspiration, when the action of the diaphragm is exces- 
sive, and the bulk of air inspired is smaller than the space left 
by the movement of the muscle, the lower part of the sternum 
and the adjoining cartilages may be actually drawn in, whilst a 
fair amount of general expansion takes place nevertheless. Here 
the indications of the chest-measurer would be completely at 
fault. Moreover, unless great caution is observed, the very 
delicacy of the instrument may occasion inaccuracy ; for, as 
pointed out by Dr. Walshe, the torsion movement of the ribs 
will cause an apparent increase or decrease of the forward motion, 
according as the movable rack of the instrument is fixed near 
their lower or upper edge. Add to these sources of uncertainty 
the extreme nicety required in the application of the instrument 
whenever accuracy of results is needed,^ and the length of time 
necessarily consumed in making such an application, and it will 
be obvious that, for many purposes at least, the chest-measurer 
is not available b}'- the bedside of the patient. But for localizing 
the excess or deficiency of antero-posterior motion, and ascer- 

1 The most conveniont, and, in cvory respect, the best form of this instru- 
ment, is that devised by Dr. G. Nelson Edwards, and described by him in the 
" Mod. Times and Gazette" for December 27th, 1856. 

^ In proof of this fact, sec "Med.-Chir. Trans.," vol. xxxi, note at p. 365. 
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taining its precise amount, the instrument, like the ordinary 
callipers, is extremely valuable, as it thus becomes an efficient 
aid in the diagnosis of consolidation, vfhh its consequent imper- 
fect expansion, in the early stage of phthisis. 

Dr. Scott Alison has suggested another form of instrument, 
which he has styled the " hydrostatic pneumatoscope." It con- 
sists of a small cup containing water, connected with a graduated 
glass tube. The cup is covered Avith a piece of thin India-rub- 
ber membrane, which confines the water, and yet admits of mo- 
tion being communicated to it from without, so that the slight- 
est pressure on the India-rubber membrane causes the water to 
rise in the tube, and so to indicate the degree of pressure. The 
cup and tube are fixed on a stand, and when the instrument is 
to be used for the examination of the chest, " the stand is placed 
on a table, and the cup is made to touch the patient's chest Avhen 
he has expired fully. An act of inspiration is now to be slowly 
and fully made. The liquid rises in the tube, and the num- 
ber of degrees travelled over indicate the amount of thoracic 
elevation and advancement. AVhen one side of the chest has 
been examined, the other is to be proceeded Avith,"^ " This in- 
strument, applied over the subclavicular region of a patient 
alfected with deficiency of inspiration, in the first stage of 
phthisis, will indicate a deficient movement." Such is the de- 
scription given by Dr. Alison ; but the instrument is so liable 
to be broken, and, if accurate results are to be obtained, re- 
quires so much delicacy and care in its application, that for 
practical purposes it is not equal to the " chest-measurer," or 
to the simpler yet equally efficacious callipers. 

Spirometry, which has received its fullest development from 
Dr. Hutchinson, is another mode of estimating the expansibility 
of the thorax. It hinges on the fact that the lungs in health 
contain a certain volume of air which varies in a certain ratio 
with the height, age, and Aveight of the individual, and that any- 
thing which interferes Avith their permeability or their action 
will alter the volume of air they can be made to receive to the 
exact amount of that interference. The spirometer or instru- 
ment employed by Dr. Hutchinson for measuring Avhat he terms 
the "vital capacity of the chest," or, in other Avords, the largest 
volume of air which the chest can be made to contain, consists 
of a cylinder closed at its upper extremity, and suspended in a 
reservoir of Avater by means of tAvo cords fixed to opposite sides 
of the cylinder. Each cord passes over a pulley, and has a 
weight attached to its extremity ; and the two weights are 

1 Alison, " On the Chest," p. 343. 



MEASUREMENT OF THE CHEST. 



41 



together sufficient to counterbalance the weight of the cylinder. 
When the instrument is ready for use, the cylinder is nearly 
but not quite full of water, A pipe, which forms a continua- 
tion of the tube through Avhich the patient has to breathe, passes 
under the lower extremity of the cylinder, and rises within it 
above the level of the water. As the patient forces the air 
through this tube, each cubic inch of air which he expires dis- 
places a corresponding amount of water, and raises the cylinder 
to a proportionate extent; and tbe exact amount of air dis- 
charged from the lungs in any given expiration is indicated by a 
graduated scale affixed.^ By means of the " spirometer " Dr. 
Hutchinson has ascertained that in a person five feet in height 
the mean volume of air expelled from the chest by the deepest 
possible expiration succeeding the fullest possible inspiration is 
174 cubic inches,^ and that eight additional cubic inches of air 
are given off at 60° Fahr. for every additional inch of stature. 
Exceptions to this law are occasionally met with, Avhilst age, 
weight, and other circumstances modify its influence in a deter- 
minate manner; but the law is deduced from experiments upon 
more than 3000 individuals, and in most instances approximates 
closely to the truth,^ 

This fact being established, however, it becomes necessary to 
ascertain whether any and what amount of deficiency below this 
healthy standard can be relied upon as indicating the existence 
of disease. The advocates of spirometry assert that a deficiency 
of from ten to fifteen cubic inches per hundred — though, possi- 
bly, arising from physiological peculiarity — is always suspicious, 
whilst any further deficiency is undoubtedly morbid; hence, they 
would infer that spirometry affords sufficiently accurate data for 
a positive diagnosis. 

Unfortunately, experience does not warrant our assenting to 
this proposition. The exceptions to the law Dr. Hutchinson has 
laid down are so numerous as to forbid our trusting to any con- 
clusions derived from its supposed uniformity of operation. It 
appears that an individual's breathing capacity,* which is meas- 
ured by the volume of air he is able to expel at one effort from 
the chest, is apt to vary widely from Dr. Hutchinson's. " stand- 
ard of health." In one person it may exceed, in another fall 

1 A modification of the spirometer, constructed on the principle of an ordi- 
nary p:as-meter, has been suggested by Dr. Edward Smith. A full descrip- 
tion of it will be found in the "Medical Circular." 

^ " Med.-Chir. Trans.," vol. xxix, pp. 157-8. 

^ This is confirmed by the recent observations of Dr. Balfour. See "Med.- 
Chir. Trans.," vol. xliii, p. 263. 

" Med.-Chir. Trans.," vol. xxix, p. 143. 
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below the general standard. In the former case an individual 
with disease in his lungs may be able to expel a volume of air 
fully equal to the average standard of men of his height, and may 
thus be marked by spirometry as healthy ; whilst in the latter, 
with a perfectly healthy chest, he may figure in the list as un- 
healthy. In the course of my examinations at insurance ofiices, 
as also in private practice, I have met with several well-marked 
examples of both of these conditions. The fact appears to be 
that the individual, and not simply the general standard, is re- 
quisite as a foundation for any positive conclusions as to the ex- 
istence or non-existence of disease: the man must be compared 
with his former self, and not with the average of other men. 
When once the individual healthy standard has been ascertained, 
spirometry is a test of infinite value; but without such a stand- 
ard, the practitioner will do well to regard its indications as 
mere hints for his guidance, to be carefully tested by other 
means of diagnosis. 

Unlike the instruments already described, the spirometer af- 
fords no clue to the nature or situation of existing disease. Its 
indications are simply those of perfect or imperfect expansion 
of the lungs: it does not reveal the causes of such imperfect ex- 
pansion, neither does it show whether such causes exist in the 
lungs themselves, in other parts of the thorax, in the abdomen, 
or in the nervous centres, which, if acted on by disease, may 
interfere with the expansion of the chest on the principle of di- 
minished nervous energy and consequent impaired muscular 
action. 

Hence it would appear that, for ascertaining the relative size 
of the two. sides of the chest and the exact amount of their gen- 
eral expansion, mensuration by the tape or by the stethometer 
is most effectual; whilst the callipers and the chest-measurer 
form the most efficient instruments we possess for ascertaining 
the precise amount of antero-posterior movement of the ribs and 
localizing the earliest inroads of disease. The spirometer is 
chiefly valuable as enabling us to estimate the condition of the 
thorax rapidly though roughly, and, by means of observations 
repeated at intervals, to ascertain whether any recent mischief 
has been set up ; or Avhether disease, known to have existed at 
a former period, has been making progress, or is happily ar- 
rested. Each mode of mensuration has its peculiar advantages, 
and each, therefore, will be made use of by the judicious practi- 
tioner, according to the circumstances of the case. 
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CHAPTER V. 

PERCUSSION. 

We have now to make ourselves acquainted with percussion, 
the first of those methods of examination which enable us to as- 
certain on what depends any alteration discovered in the form, 
the size, or the movements of the chest. 

Everybody knows that different substances emit different 
sounds when struck — that a solid, inelastic body yields a dull 
sound, and a hollow body, with thin, firm, elastic walls, a full- 
toned clear sound. Further, it is notorious that the resonance 
of a hollow body is modified by the nature of its contents — that 
an empty cask, for example, is very resonant when struck, and 
emits a full clear sound ; that filled loosely with wood-shavings 
or other light substance it is still resonant, but less so th.nn 
before, and yields a note less full and clear ; and that filled with 
fluid, or with tallow or any other solid matter, its resonance is 
lost, it is dull on percussion, and the sound it yields is short, 
abrupt, and dead. The same holds good in regard to the cavity 
of the human chest. As the diflFerent portions of the thoracic 
walls and of the structures which lie beneath them vary greatly 
in their texture, so even, in health each portion of the chest 
emits its characteristic sound, and off'ers a peculiar sensation of 
resistance to the finger ; whilst in disease alterations are pro- 
duced in these respects, according to the nature, position, and 
extent of the physical changes which occur in the .chest-walls 
and subjacent parts. Such are the simple yet important facts 
on which the employment of percussion is founded, and which, 
strange to say, escaped observation until Avenbrugger published 
his researches on the subject.^ Then it became evident how 
valuable a method of examination had been neglected ; and at the 
present time percussion ranks among the most important means 
at our disposal for exploring the different cavities of the body. 

The immediate object of percussion as a means of diagnosis is 
the determination of the density of subjacent parts ; and this is 
inferred partly from the degree of resistance offered to the finger, 
and partly from the sound elicited by the percussion stroke. It 
is obvious, therefore, that as preliminary to the use of percussion 

1 Published at Vienna, A.D. 1701. Avenbrusyger's work, however, ap- 
pears to have attracted little attention until fifty years afterwards, when 
Corvisart translated it into French, and introduced the practice of percus- 
sion into the French hospitals. 
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in the diagnosis of diseases of the chest, we should make our- 
selves acquainted with the relative position of the thoracic 
viscera, their several boundaries, and their physical characters, 
and should endeavor to attain to perfect knowledge on three 
most important points, viz. : 

1st. The resistance offered and the sounds emitted on percus- 
sion hy the different portions of a healthy chest, in order that we 
may be able to recognize any alteration in their character oc- 
casioned by disease. 

2dly. TJie conditions xohich govern the production of sound 
and regulate the degree of resistance offered by a body un der per- 
cussion, so that w^e may be competent to judge of any physical 
change in the subjacent textures by the signs elicited on percus- 
sing the chest-walls. 

3dly. The various forms of thoracic disease and their usual 
seat, with the view of being able to form an opinion as to what 
disorder has produced any given change, from the position such 
change is found to occupy in the chest. 

Let us then endeavor, in the first instance, to arrive at a clear 
understanding on the circumstances which govern the production 
of sound, and regulate the degree of resistance offered to the 
finger by a body under percussion. 

The sensation of resistance is regulated almost wholly by the 
elasticity of the vibrating body : the more solid and inelastic the 
mass, the greater and more unyielding the resistance. 

The sound is dependent upon three circumstances : 1st, the 
force of the percussion stroke; 2dly, the nature and bulk of the 
vibrating body ; 3dly, the nature of the conducting medium. 

The /orce of the stroke sets the molecules of the vibrating body 
in motion, and thus regulates the loudness and intensity of the 
sound, the vibrations being stronger, and the sound louder and 
more intense, in proportion to the force of the stroke. 

The nature and bulk of the vibrating body lead to differences 
in the quality, duration, charmless, f ulness of tone, and pitch of 
the resulting sound. 

The quality of the sound varies with the form of the sonorous 
waves, and consequently with the size, form, and composition of 
the vibrating body. 

The duration of the sound is dependent on the frequency Avith 
which the vibrations are repeated, and therefore is determined 
ca;teris paribus, by the molecular elasticity of the vibrating body '; 
the vibrations being free and unobstructed, and the sound con- 
sequently well sustained when its elasticity is great ; shorter and 
more abrupt when its elasticity is less. The prolonged ringino- 
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sound produced by striking a gong and the short abrupt sound 
which results from striking the thigh, are examples of the fact. 

The clearness of the sound varies according as the vibrations 
take place more or less freely, and interfere with or destroy 
each other to a greater or less extent — conditions which are reg- 
ulated by the elasticity and homogeneity of the vibrating body. 
If it be inelastic, so that vibrations can hardly be excited, or, if 
excited, do not penetrate beyond the surface, and are instantly 
destroyed, it matters not what the nature of its texture, for the 
result is necessarily a short, abrupt, shallow sound — a sort of 
dead tap — which, for convenience sake, stethoscopists term dul- 
ness.. If it be elastic but non-homogeneous the vibrations will 
interfere with and destroy each other, and the sound will be, 
more or less, dull or. muffled in consequence ; whereas if it be 
elastic and homogeneous in structure, the vibrations will be free 
and non-interferent, and the resulting sound will be clear. 
Therefore, as all clear sounds are caused by vibrations more or 
less free and non-intcrferent, and as air furnishes the medium 
which admits of the most free and least intcrferent of all vibra- 
tions, so all clear sounds emitted by the chest convey more or 
less an impression of hollowness ; or, in other words, of the 
presence of air ; whilst all dull sounds, in which the vibrations 
are necessarily short and abrupt, convey an impression of solidity. 

The fulness of the sound, or in other words its volume, is de- 
termined by the length of the sonorous wave and thus, cceteris 
paribus, by the size of the vibrating body, the sound being full 
when the vibrating mass is large, and sJiallotv^ when it is small — 
a fact which may be exemplified by the difference existing be- 
tween the sound emitted by' the feeblest vibrations of a large 
bell, and that produced by even the strongest and most intense 
vibrations of a small bell. And as the force of an ordinary per- 
cussion stroke could not excite any great extent of vibration 
except in matter possessed of considerable molecular ela'sticity — 
a property which belongs to air alone of all the contents of the 
chest — it follows that in percussion of the chest-walls fulness of 
tone implies the presence of a large amount of air beneath, and 
shallowness of tone its comparative absence. 

Finally, the pitch of the sound is determined by the number 

1 We have no word to convey our meaning adequately, but the term, 
"shallow" is more expressive and less objectionable than any other. We 
constantly speak of a full-toned instrument, and as frequently of an instru- 
ment having a poor, shallow tone. The term "empty," which is often em- 
ployed, not only seems to imply the presence of a cavity or hollow space, 
which often does not exist, but conveys an impression which, in many cases, 
is not produced by the sound in question. 
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of equal vibrations excited in a given time — the pitch being 
high when the vibrations are numerous, and low when they are 
few in number. 

Thus, then, the sounds elicited by percussion may be clear or 
dull, full-toned or shallow-toned, high-pitched or low-pitched ; 
or, resulting from a combination of these conditions, they may 
be " clear and full-toned," "clear, but shallow-toned," "dull, 
but full-toned," " dull and shallow-toned." Placed in a tabular 
form they stand thus : 

Clear-toned, and its opposite, dull-toned. 
Full-toned, and its opposite, shallow-toned. 
High-pitched, and its opposite, low-pitched. 

Or combinations of these sounds ; thus — 



Clear and 
full toned. 



Clear, but 
shallovj- 
toned. 



Normal, as over-healthy lung, constituting what is termed 
good pulmonary 7-esonance," a fair term, and may be retained. 

Abnormal, as in pneumothorax, constituting what has been 
styled tympanitic resonance, — a fair term, clearly expressing 
the character of the sound, and not suggestive of any theory 
as to its origin ; objectionable only as encumbering our phra- 
seology. 

Never normal, except over the trachea and larger bronchi. 
The clearness of the sound is greater, whilst its depth or ful- 
ness is less than that even of pulmonary resonance, and far 
less than that of tj^mpanitic resonance. Varieties of this 
sound have been termed " tubular," " tracheal," "bronchial," 
"cavernous," "amphoric," and "cracked-pot." The four 
first-named terms are extremely objectionable, as implying a 
theorj' as to the origin of the sound, and though the last- 
named, "amphoric," with its variety, "cracked-pot," is less 
objectionable, it has no patljokigical signification, and is there- 
fore useless, and to be avoided. The expression "abnormally 
clear, but shallow-toned," represents the true character of this 
resonance. 



Dull, hut 
full-toned.. 



Dull and 
shalloiv- 
toned. 



Never normal, except when ~| 
the chest-walls are fat, flabby, I 
or oedematous, and the clear, | 
full sound of healthy pulmo- 
nary resonance is rendered 
dull and mufiled in conse- 
quence. 

Never normal, except^n the 
scapular and other regions, in 
which a thick mass of fat or 
muscle is interposed between 
the skin and the chest-walls. J 



These sounds constitute 
" dulness " of greater or less 
degree — a convenient and 
not objectionable term, and 
therefore to be retained. The 
term "wooden," as applied 
to a variety of this sound, 
has no clinical significance, 
and is to be avoided as a use- 
less encumbrance to our phra- 
seolosiv. 



A clear and full-toned sound results from the free vibrations 
of a large and more or less homogeneous mass possessed of con- 
siderable molecular elasticity. Its normal type is the sound 
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emitted by a well-developed chest, tlie walls of which are thin 
and elastic, but slightly covered with fat or muscle. From this 
it varies in every possible degree, until in pneumothorax, where 
air exists in the cavity of the pleura, it reaches its extreme 
point of abnormal development, and somewhat resembling the 
sound of a drum, has been termed, not inaptly, " tympanitic." 

A clear but shallow-toned sound arises from the vibrations of a 
small homogeneous mass possessed of great molecular elasticity. 
In the chest it results from the strong vibrations of a small 
quantity of air, and in a normal condition of the thoracic vis- 
cera can be elicited only over the trachea or a large bronchus. 
Hence this type of resonance has been termed '■'■tubular," '■^ tra- 
cheal^'' or '■^bronchial." In disease it may be met with in any 
part of the chest where there exist small empty superficial cavi- 
ties bounded by thin tense walls capable of reflecting sound, and 
hence, sometimes, it has been termed " cavernous," and at others, 
when it is supposed more nearly to resemble the sound emitted 
on striking ajar (amphora), it has been styled '•'■amphoric" res- 
onance. These terms, however (tubular, tracheal, bronchial, 
cavernous, and amphoric), especially the first four when applied 
to diseased conditions, are extremely objectionable, as suggesting 
an explanation of the sound which it is not in the poAver of any 
one to verify, and Avhich may be clinically incorrect. In most 
cases this clear but shallow resonance causes an impression of 
emptiness. A good example of it may be obtained by filliping 
the inflated cheeks. 

A dull but full-toned sound results from the vibrations of a 
large mass, the vibrations of which are damped or muffled. It 
is the tone of the muffled bell or muflled drum. In the chest it 
may be produced by fatness or flabbiness of the thoracic parietes, 
by thickening of the pleural membrane, or by the presence of a 
thin layer of fluid in the pleural cavity ; or again, by the exist- 
ence of a thin superficial layer of solidified lung or other solid 
matter lying over healthy air-containing lung. In either case 
the transmission of vibrations from the lung beneath is impeded, 
and the sound, though of a full-toned character, is in consequence 
weakened or muffled. 

A dull and shalloiv sound is that variety of sound which is 
emitted by a body not possessed of much molecular elasticity or 
vibratile power; it is the sound which in percussion of the chest 
is elicited in the scapular regions, and is usually termed "dul- 
ness." It varies in degree from slight to absolute or perfect 
dulness, according to the vibratile power of the part percussed. 
•Slight dulness commences directly the vibrations are shorter, 
and the sound, therefore, shallower than normal pulmonary res- 
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onance. Perfect dulness and extreme shallowness are attribu- 
table to the same condition, and have the same significance, and 
may be typified by the sound produced by percussing the thigh 
or a mass of putty. Their cause is the almost instant cessation 
of vibration, and the consequent shortness and abruptness of the 
sound. 

The fitch of the sound being regulated by the number of 
equal vibrations excited in a given time, is dependent on a va- 
riety of circumstances. In percussion of the chest variations of 
pitch are not of much diagnostic value; but occasionally we may 
be assisted in the diagnosis of tubercles by noting a difference 
in the pitch of the percussion sound over corresponding portions 
of the two lungs. Shallow tones are generally of higher pitch 
than full tones, and as the vibrations are shorter, the pitch of 
the sound is higher over solidified lung than over healthy pul- 
monary tissue. 

Lastly, all sound is influenced by the nature of tlie conducting 
medium. If its elasticity be great, and its composition perfectly 
uniform and homogeneous, the sonorous waves are transmitted 
clearly and readily to the ear; if it be elastic, but non-homoge- 
neous, the waves of sound repeatedly change their medium, and 
interfere Avith or destroy each other every time they do so, and 
thus they either fail to reach the ear, or else reach it much di- 
minished in intensity and clearness. If, again, it possess but 
little molecular elasticity, the sonorous vibrations are soon ob- 
structed and little or no sound is heard. In percussion of the 
chest, where the sound results chiefly from the vibration of air 
contained in the lungs, the chest-walls and the external air to- 
gether form the conducting medium to the observer. The atmos- 
phere, of course, forms an excellent conductor, but the f<it and 
the muscles which cover the chest are not possessed of much 
molecular elasticity, and, therefore, are very imperfect conduc- 
tors. Consequently, if the thoracic parietes are thick, the sound 
emitted by the chest is necessarily dull and mufHed when it 
reaches the ear, however healthy the condition of the lung be- 
neath. 

These, then, are the facts on which all percussion is founded ; 
and we shall see their bearing exemplified in the percussion of 
a healthy chest, as well as in those altered conditions of the tho- 
rax and of the thoracic organs produced by various forms of dis- 
ease. 

When a well-developed, healthy chest is struck lightly by the 
ends of the fingers, it yields a clear and somewhat full-toned 
sound. This resonance, which is often called " a good clear, 
sound," does not arise from the tissue of the lung, which, when 
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deprived of air by compression, is inelastic, and incapable of 
sonorous vibration, but is caused by the vibration of the elastic 
chest-walls, and of the air contained in the pulmonary cells and 
bronchial tubes beneath. It derives its precise character partly 
from the force and direction of the stroke, partly from the 
physical condition of that portion of the chest-walls which re- 
ceives the stroke, partly from the density of the subjacent mat- 
ter. The primary impulse by which the sonorous vibrations are 
set in motion varies, cceteris paribus, with the force of the stroke, 
and produces a corresponding loudness of sound ; so that a weak 
stroke gives rise to feeble vibration and a weak sound, whilst a 
forcible stroke occasions a loud sound. But in order that clear 
sonorous vibrations be produced, other conditions are indispens- 
able. Not only must the stroke be suflSciently forcible — the 
parts struck must possess a certain degree of elastic tension ; 
for, if the natural elasticity of the chest-walls be destroyed by • 
ossification and stiffening of the cartilages, if flaccidity exists, 
or if the integuments be thickened by periosteal swelling, by 
great muscular development, or by oedema, fat, or other cause, 
the sense of resistance will be increased, the vibrations and the 
sound will be proportionably diminished or deadened, and more 
or less "dulness" on percussion will result. The subjacent 
matter also exercises an important influence ; for the larger 
the amount of air present, and the greater the elasticity, and 
the more homogeneous or uniform the composition of the media 
through which the vibrations of that air are propagated, the 
more freely will they be transmitted to the surface, and the 
clearer, fuller, and more prolonged will be the resulting sound. ^ 
Now, the natural spongy tissue of the lung when inflated with 
air presents a uniform elastic mass, well calculated to admit of 
free and unresisted vibration. Consequently, when an impulse 
is given to the thin elastic chest-Avalls, and is propagated to such 
a mass, the sense of resistance to the finger is slight, the vibra- 
tions are free, and the resulting sound is proportionately clear, 
full, and prolonged. When, on the other hand, the chest-walls 
are thick or inelastic, or the subjacent structures more solid, the 
sense of resistance is greater, and the vibrations are not trans- 
mitted to any depth in the thorax, but are short, abrupt, and 
quickly returned to the ear, producing more or less dulness of 
sound, and conveying an impression of solidity or hardness. 
When, again, the subjacent matters are liquid, or are solids of 
a soft, inelastic nature, the sense of resistance is still greater, 

1 See "Encyclopaedia Metropolitana," article "Sound, " by Sir John Her- 
schcl. 

4 
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the vibrations are almost instantly destroyed, and the resulting 
sound is a sort of short, dead tap, exemplifying in the highest 
degree what stethoscopists term "dulness." 

The sensation of resistance offered by the finger is closely 
proportioned to the elasticity of the part which receives the 
stroke; and, as the elasticity of the chest is in great measure 
attributable to the air therein contained, it is usually found 
that the degree of resistance varies inversely as the clearness of 
the percussion sound. The upper part of the sternum and the 
sternal extremity of the clavicle form exceptions to this rule, 
in consequence of there being a large amount of air beneath, 
while the walls at the same time are bony, and incapable of 
yielding under percussion; but, except in the instances referred 
to, the resistance is slight when the sound is clear, and consid- 
erable when the sound is dull. In proof of this, the peculiar 
elastic vibratory sensation imparted to the fingers on percuss- 
ing the infra-clavicular regions in a healthy chest may be con- 
trasted with the dead, inelastic feel conveyed by percussion of 
the thigh or of the scapular regions. Indeed, it may be laid 
down as a general rule that whatever deadens vibration dimin- 
ishes the clearness of the sound, and increases the sense of re- 
sistance to the fingef. 

Thus it will be seen how anything which affects the elasticity, 
the thinness, and the tension of the chest-walls, or which alters 
the quantity of the contained air, removes the lungs from the 
parietes, or modifies the physical condition of the lung-substance, 
must tend to alter the character of the sound resulting from per- 
cussion, and no less so the sense of resistance offered to the fin- 
ger. And it will be readily understood that those chests, and 
those portions of a healthy chest, which are most elastic, least 
covered Avith fat and muscle, and which have beneath them the 
spongy air-filled tissue of the lungs, possess the greatest vibratile 
properties, emit the clearest and fullest-toned sound on percus- 
sion, and, with the solitary exceptions before alluded to, offer 
least resistance to the finger. This being borne in mind, let us 
briefly inquire into the results of percussion on the various re- 
gions of a healthy chest, as it Avill then be seen how closely the 
character of the sounds and the sense of resistance to the finger 
accord with the condition of the thoracic parietes and with the 
anatomical character of the subjacent structures. 

The siip7'a -clavicular regions, which contain the triangular 
apices of the lungs, emit a tolerably clear, though shallow sound 
on percussion. They vary, hoAvever, in this respect according 
to the degree of inflation of the lungs and the extent to which 
the apices of the lungs rise above the clavicle. In some in- 
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stances, especially where there is great muscular development, or 
much fatty deposit, the outer part of this region emits a dull 
sound, and is very inelastic and resistant. 

In the clavicular regions the resonance is very clear towards 
the sternum, owing to the proximity of the trachea, but the re- 
sistance is considerable, owing to the bony nature of the chest- 
walls; the resonance is still clear, but more distinctly pulmo- 
nary' in its character about the centre of the bone ; much less 
clear, and, in some instances, almost dull towards its humeral 
extremity. 

The infra-clavicular regions afford a good type of pulmonary 
resonance. The sound they yield is clear and full, the resist- 
ance slight, the elasticity manifest to the finger. 

The right mammary region gives a clear, full sound over near- 
ly its whole extent on ordinary gentle percussion; but, when 
the stroke is firm and forcible, it brings out slight dulness below 
the fourth interspace, consequent on the presence of the liver 
behind the shelving border of the lung. Between the third and 
fifth ribs, close to the sternum, the sound is sometimes deadened 
by the presence of the right auricle and the superior angle of 
the right ventricle of the heart. 

The left mammary region also emits a clear, full resonance, 
except in those portions lying below the fourth sterno-costal ar- 
ticulation, where the presence of the heart deadens the sound 
and increases the resistance. In women a clear sound can be 
obtained in the mammary regions only by means of firm pres- 
sure on the breasts. 

In the infra-mammary, on the right side of the chest, the re- 
sistance increases, and the sound becomes gradually duller, until 
at the lower margin of the chest it is perfectly dull except on 
deep inspiration, when the lung forces the liver down, pushes in 
front of it, and gives rise for a time to partial resonance on gentle 
percussion. Dulness, however, is still perceived on increasing 
the force of the stroke, and thus bringing out the shallowness 
which results from the presence of the liver behind. The lower 
part of this region on the left side is usually dull, in consequence 
of the presence of the spleen and the left lobe of the liver; but 
sometimes when the stomach is distended with flatus, the reso- 
nance becomes exceedingly clear and full-toned, or, in other 
words, tympanitic below the sixth rib. 

The supra-sternal yields an unusually clear but shallow-toned 
resonance, owing to the proximity of the trachea. 

1 The resonance yielded by tliosc portions of the chest which have beneath 
them the spongy air-filled tissue of the lung has been termed "pulmonary 
resonance. 
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In the superior sternal, down as low as the second rib, the res- 
onance is unusually clear in thin persons, owing to the presence 
of the trachea and its bifurcations ; but in certain persons a 
large quantity of fat accumulates at the upper part of the me- 
diastinum, obscures the tracheal sound, and causes dulness on 
percussion.- From the bony nature of its anterior boundary, 
this region is resistant under the finger. 

In the inferior sternal the presence of the heart and great 
vessels, together with the left lobe of the liver, occasions dul- 
ness on percussion, which is modified in some degree during in- 
spiration by the overlapping of a portion of the lung, and some- 
times to a still greater extent by the resonance which results 
from flatulent distension of the stomach. 

The axillary regions are extremely resonant at their upper 
part, from having Ijeneath them the parenchyma of the lung and 
the main bronchi. Below the fourth interspace on the right side 
a clear sound is elicited on gentle percussion, and a duller sound 
by a more forcible stroke, Avhich brings out the dulness oc- 
casioned by the liver ; whilst on a level with and below the sixth 
rib complete dulness, whether with gentle or forcible percussion, 
results from the presence of the liver. 

In the infra-axiUary region, on the right side, there is com- 
plete dulness on percussion ; on the left side pulmonary resonance 
may be elicited by gentle percussion, but is modified by the 
presence of the stomach and spleen. 

In the inferior and superior clavicular regions the sounds are 
dull, and the resistance great, in consequence of the thick mus- 
cular tissue which fills the superior and inferior scapular fossae. 

The interscapular is more resonant, and offers less resistance 
than the other scapular regions, though it does not yield a sound 
so clear or full as good pulmonary resonance, in consequence of 
the intervention of soft muscular tissue. With the view of 
eliciting a clear sound from this region it is necessary to make 
the patient cross his arms in front, incline his head forw^ards, and 
bend his back, so as to put the muscles upon the stretch, and 
make them as tense and thin as possible. 

The inferior dorsal regions emit a clear sound on gentle per- 
cussion, but a dull sound on forcible percussion, especially on 
the right side, OAving to the presence of the liver. At the lower 
part of the left side the spleen and the stomach and intestines 
modify, in their respective ways, the character of the percussion- 
sound and the sense of resistance to the finger. 

Having thus traced out the principle on which percussion is 
founded, and seen that its effects do practically accord with what 
theory would have led us to expect, our attention must next be 
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directed to the differences in the sound emitted, and the resist- 
ance offered by the chest in different individuals, irrespectively 
of actual disease. In childhood and in youth the cartilages are 
more elastic, and the chest-walls more susceptible of vibration, 
and the resonance, therefore, is clearer, and the resistance less 
than in middle age; whilst, in middle age, for the same reasons, 
the chest, though less clearly resonant and less yielding than in 
youth, is more so than in old age, Avlien the cartilages are ossi- 
fied and stiffened. In piales the resonance of the chest is usually 
less clear than in females, partly on account of the greater de- 
velopment of the pectoral muscles, and partly in consequence of 
the greater ossification of the cartilages. In thin persons, again, 
the resonance of the chest, for obvious reasons, is clearer than 
in stout. Some chests, too, are occasionally met with in which, 
quite irrespectively of visceral disease, or of any external pecu- 
liarities of the parietes, the resonance is much clearer, or else 
less clear than in the average of healthy chests. That the dul- 
ness is not due, as is often stated, to deficiency in the power of 
expanding the lung, is obvious, from the fact that the persons in 
whom it exists are not necessarily short-breathed ; and I am 
rather inclined to attribute this peculiarity to a difference in the 
relative size of the respiratory and circulatory apparatus, the 
lungs being relatively small, and of necessity, therefore, more 
fully inflated when the resonance is clear ; large, and therefore 
less fully inflated, when the resonance is dull. It is almost im- 
possible, from the nature of the case, to adduce direct proof of 
this position ; but I am the more disposed to consider it correct, 
from the fact that, after forced inspiration, whilst the lungs are 
fully expanded, and the chest filled with air, the differences pre- 
viously observed almost entirely disappear. 

We will now pass on to the modes of employing percussion, 
and to the various considerations relative thereto. When per- 
cussion was first introduced as a means of diagnosis, it was 
practised directly or immediately on the chest. This " imme- 
diate" percussion — the only method of percussion employed by 
Avenbruggcr and Laennec — is performed by striking the chest 
either with the palmar surface of the fingers held fully and 
firmly extended, or with the two or three first, or the four 
fingers of the right hand, held closely to each other, and so 
bent as that their points may be brought down perpendicularly 
and simultaneously on its surface. If the blow be sharp and 
quick, and the chest covered with a towel, shirt, or some thin 
dress, or other covering kept tightly stretched by the left hand, 
a sound is produced Avhich varies with the condition of the sub- 
jacent textures, and furnishes valuable information. 
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But there are many objections to the general employment of 
"immediate percussion." In the hands of the unskilful or in- 
experienced operator it causes pain and suffering to the patient ; 
it cannot be employed satisfactorily in examining the intercostal 
spaces ; and when the integuments are anasarcous, emphysema- 
tous, loaded with fat, or flaccid, it fails in eliciting any reso- 
nance, and therefore becomes absolutely useless. These difii- 
culties are in great measure overcome by interposing some solid 
substance between the chest and the percussion agent ; hence, 
"mediate percussion," the ijivention of M. Piorry, has super- 
seded the older method of "immediate percussion." M. Piorry 
employed as his pleximeter^ or percussion-plate a piece of ivory 
or Avood about a line in thickness, and an inch and a half in 
diameter, provided with two projections or handles, placed at 
, right angles to its surface, and almost at opposite points of its 
circumference. These enable the operator to hold the plate 
firmly and evenly on the chest with the left hand, whilst he 
percusses with the right. Various modifications of this plex- 
imeter have been proposed, made of wood, leather, metal, and 
other substances ; but amongst them, the only two deserving of 
notice are : 1st, a flat piece of ordinary India-rubber, as suggested 
by M. Louis ; and 2dly, a pleximeter made of vulcanite. Un- 
like M. Piorry's wood or ivory plate, the ordinary India-rubber 
can be adjusted to the chest-walls with tolerable accuracy even 
in the thinnest persons, and its elasticity is such, that it breaks 
the force of the percussion- stroke, and saves pain. At the 
same time, however, it deadens the sound — a circumstance of 
little consequence, when the patient can bear forcible percus- 
sion, inasmuch as our inference must be drawn from a compari- 
son of difl'erent parts, rather than from the actual sound pro- 
duced, but of material importance when the patient's chest is 
tender, the perclission-stroke necessarily very gentle, and the 
sound elicited therefore weak. In some of these cases, when 
the India-rubber is used, it is difficult to catch and recognize 
slight diff'erences of tone which are manifest when another me- 
dium is employed. This, however, does not hold good in respect 
to the pleximeter made of vulcanite, which is in every respect 
well adapted for the purpose, and is an excellent conductor of 
sound. 

In the method of percussion now generally had recourse to 
the use of artificial pleximeters is discarded, and the index and 
middle fingers of the left hand are made to take their place. 

1 So named from percussion, and /uLrfiov, a measure. 
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They offer the advantages of being constantly at hand, capable 
of ready application in the intercostal spaces, and of perfect 
adjustment to the various inequalities of the chest. They may 
be applied singly or together, parallel to the ribs, or at various 
angles with them, and not unfrequently. more especially in thin 
persons, it is desirable to vary the direction in which they are 
applied. Most persons apply their palmar surface to the chest, 
and this forms the most convenient and most efficient plexime- 
ter ; but some persons prefer the dorsal surface, whilst others 
apply the palmar surface when they wish to ascertain the resist- 
ance of the chest-walls, and the dorsal when their object is sim- 
ply to elicit sound. One great advantage of this digital plex- 
imeter is, that the sound made by striking it is not so loud as 
that caused by striking most of the artificial pleximeters, and 
does not to the same extent interfere with that which is depend- 
ent on the condition of the chest. 

As percussing agent, no instrument hitherto contrived proves 
equal to the fingers, with their tips brought to precisely the 
same level. When gentle percussion is practised, the index-fin- 
ger may be used alone ; and when a more forcible stroke is re- 
quired, the index and middle fingers supported by the ball of 
the thumb. Sometimes the first three fingers may be used with 
advantage, instead of two ; and sometimes again, in rough exami- 
nations of an extensive surface, when the four fingers of the left 
hand are employed as a plexiraeter, the four fingers of the right 
hand may be used for percussing. In this latter case they 
should be held firmly extended, and made to fall horizontally, 
instead of perpendicularly, the palmar surface being lightly tap- 
ped against the dorsal surface of the fingers of the left hand. 
Thus, with the fingers of the left hand as a pleximeter, and 
those of the right hand as a hammer, the physician is ready 
armed for the operation of percussion, and can have recourse to 
its various modifications, according to the requirements of the 
case. In the determination, however, of the method to be adopt- 
ed, much must depend upon the part to be examined, and upon 
the plan he is in the habit of employing. 

Some physicians, though employing the fingers of the left hand 
as a pleximeter, make use of various percussing agents in lieu 
of the fingers of the right hand. Thus hammers and other in- 
struments are to be found in shops, calculated in the opinion of 
their inventors to supersede the hammer provided for us by na- 
ture. Practically, however, they fall short of the instrument 
they are intended to replace ; for not only do they deprive the 
operator of the evidence derivable from the sense of resistance 
in the parts percussed, but they are apt to cause alarm to timid 
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patients. Sometimes, however, I have derived assistance from 
the use of a small hammer, the end of whicli has a piece of India- 
rubber affixed to it. It is the invention, I believe, of Dr. Win- 
terlich, of Wurzburgh, and possesses the advantage of producing 
a remarkably clear tone, and one which can be relied upon, even 
in the hands of an inexperienced operator. I never employ it to 
the exclusion of my fingers, but sometimes have recourse to it 
in confirmation of the evidence they afford ; and it has happened 
on more than one occasion that in the earl}'^ stage of phthisis I 
have been enabled thus to satisfy myself of the existence of slight 
dulness on percussion, and of a variation in the pitch of the per- 
cussion-note on the two sides, of wliich I had previously enter- 
tained some doubts. 

It need hardly be stated that the practice of percussion de- 
^ mands considerable manual dexterity, and that the correctness 
of its indications depends in great measure upon the mode in 
which it is performed. It may be well, therefore, to direct at- 
tention to certain precautions which are necessary to insure sat- 
isfactory results. 

In the first place, it is essential that the position of the pa- 
tient should be rigidly attended to, and that, whether he be lying 
down, sitting, or standing, his body should rest on the same 
plane and his linbs be similarly disposed on either side, for the 
slightest irregularity in that respect gives rise to differences in 
the sounds elicited from the two sides of the chest. Sometimes 
the state of the patient is such as to render a recumbent posture 
necessary ; but when this is not the case, the sitting or standino- 
posture should be selected, for when the patient is lying down in 
bed not only are the sounds deadened by the effect of the bed- 
clothes, but the physician is often forced, for the purpose of ex- 
amination, to place himself in an awkward and constrained po- 
sition, by no means favorable to accuracy of observation. While 
the anterior surface of the chest is being examined, the patient 
should be made to hold himself upright and allow his arms to 
hang loosely on either side ; to cross his arms in front and bend 
slightly forward whilst the back is being examined, and to raise 
and clasp his hands above his head whilst the lateral reo-ions are 
under examination. 

Secondly. Attention should be directed to the condition of 
the thoracic parietes, inasmuch as, if "immediate" percussion 
be practised, the flaccidity of a mass of relaxed muscle Avould 
interfere with vibration and deaden sound, whereas that very 
muscular relaxation would admit of a closer approximation of 
the finger or pleximeter to the chest-walls, and so would tend to 
render the sound clear if " mediate" percussion were employed. 
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Hence, before percussion is had recourse to, the muscuhir tissue 
covering the thoracic walls should be put upon the stretch and 
rendered tense in the one case, but allowed to remain in a state 
of relaxation or flaccidity in the other. 

Thirdly. The two sides of the chest should be percussed at 
precisely the same stage of the respiratory act; for the expan- 
sion of the lung during full inspiration not only gives rise to a 
decided increase in the superficial extent of surface over which 
good pulmonary resonance can be elicited, but, by diminishing 
the density of the lung-substance, renders the percussion-sound 
clearer and the sense of resistance less. Moreover, the expanded 
lung pushes down the liver and spleen and presses in front of 
the heart, giving rise to more or less resonance on percussion, 
where there would otherwise exist Avell-marked dulness. The 
reverse obtains after full expiration ; and as the difference is very 
great in all these respects between the chest after a full inspira- 
tion and a deep e.rpiration, it behooves us in all cases of delicacy 
to exercise great caution in selecting the same moment or the 
same period of respiration for percussing the two sides. Per- 
haps the best method of accomplishing our object is by desiring 
the patient to expire deeply, or else take a deep inspiration and 
then hold his breath ; Ave may then make sure, for a time, at 
least, of having both lungs in the same state. 

In disease, this caution is especially needful; for if tubercles 
or any disease which interferes with pulmonary expansion exist 
in one lung and not in the other, the clearness of the resonance 
and the area over which it is heard Avill not increase on inspira- 
tion, as they ought to do, on the diseased side, and the difference 
betAvcen the tAvo sides thus rendered manifest will furnish valu- 
able information. On the other hand the dulness resulting from 
the presence of tubercles or of any disease producing pulmonary 
consolidation, becomes particularly apparent Avhen the air has 
been expelled from the lung by a full ga:piration ; and thus dif- 
ferences existing betAveen the two sides may often be detected 
in delicate cases Avhen they have previously escaped observation. 
So, ao-ain, Avhen any disease exists on one side only of the chest, 
of a nature to prevent the expulsion of the air and the collapse 
of the lungs during expiration, there Avill not be a proper reduc- 
tion in the clearness of the resonance nor of the area over Avhich 
it is heard on that side after a full expiration ; and this very 
point may sometimes enable us to determine the presence of 
some aneurismal or other intra-thoracic tumor pressing upon 
and obstructing the main bronchus. 

Fourthly. Care should be taken to compare corresponding, 
portions of the two sides of the chest; and as in percussion, just 
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as in inspection and mensuration, our inferences as to the con- 
dition of the lungs should be deduced from the comparative 
rather than from the absolute sound emitted by different parts 
of the chest, it is essential that the same conditions in every re- 
spect should be observed in percussing the two sides. The best 
practical rule is to apply the finger or pleximeter with equal 
firmness to both sides of the chest in succession, to examine 
corresponding portions of the chest, and to percuss with equal 
force on both sides. Due allowance must of course be made for 
the position of the heart, liver, and spleen, and for the altera- 
tions in their position which necessarily accompany the act of 
respiration. 

Fifthly. In all cases, but more especially in doubtful cases, it 
is desirable to repeat the observation several times at different 
stages of the respiratory act and while the patient is in various 
postures. By taking these precautions, a careful observer will 
rarely fail to arrive at a correct conclusion ; for any uncertainty 
which may have existed at one examination, in one posture, and 
at one period of the respiratory act, will be cleared up by an 
examination at another. 

Sixthly. The greatest care should be taken, not only to apply 
the finger or the pleximeter to precisely corresponding parts on 
the two sides, but to apply it firmly on the spot to be examined, 
so that it may be closely and uniformly in contact with the chest- 
walls. No extraneous condition exercises so great an influence 
in modifying the sound, and nothing, therefore, demands more 
constant and more jealous attention in instituting a comparison 
between any two corresponding portions of the chest. If, for 
instance, in the examination of a stout person, the finger or 
pleximeter be applied lightly at one time and firmly at another, 
a dull sound will be produced in the one case, from the muscles 
and integuments alone being influenced by the force of the per- 
cussion-stroke, whereas in the other a clear, full sound will be 
emitted in consequence of the vibrations excited in the air con- 
tained within the lung. The rule to be ever borne in mind is, 
that the finger or pleximeter must be applied with equal force 
on* both sides and always with sufficient firmness of pressure to 
render it, so to speak, a part of the organ about to be percussed. 

Seventhly. The act of percussion should be performed by a 
movement of the wrist alone, the forearm and the arm being held 
motionless. By this means the pain or uneasiness occasioned 
by the weight of a blow in which the arm takes part is avoided 
and percussion can be practised with care and nicety, the force 
of the blow regulated, a precisely similar blow therefore given 
to diff"erent parts of the chest, and a uniformity obtained in the 
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character of the sound elicited by successive blows at the same 
spot. 

Einrhthly. Throughout the examination, the percussing fingers 
should be kept at the same angle, in respect to the chest-walls, 
and should be made to fall upon the pleximeter simultaneously. 
Percussion, practised with the percussing fingers, held at varying 
angles with the chest, is a fertile source of doubt and perplexity 
to the inexperienced operator, who thus elicits a new and differ- 
ent sound by each act of percussion, thus rendering the opera- 
tion valueless, and likely to lead to an erroneous diagnosis. 

Ninthly. The object of percussion being to determine the posi- 
tion and the density of the thoracic viscera, the force of the 
stroke should be proportioned to the depth at which the part to 
be examined is seated, — gentle when it is superficial, more forci- 
ble when it is deeper seated. In this way, the density of the 
structures at various depths within the chest may be determined, 
the clearness or dulness of the sound varying greatly in many 
instances with the force of the stroke. Thus, the sound elicited 
from the lower part of the right axillary and mammary regions 
will be clear or dull according as the stroke is gentle or strong; 
or, in other words, according as the superficial lung-substance 
is alone percussed, or the subjacent liver is made to feel the force 
of the impulse. It is obvious, therefore, that in every instance 
both gentle and forcible percussion should be practised, as by 
such means alone is it possible to arrive at a correct conclusion 
respecting the real condition of the structures at various depths 
within the chest. 

Tenthly. Care should be taken that the percussion-stroke be 
not strong enough to occasion pain to the patient. All fear on 
this score may be obviated by never giving a " heavy " blow. A 
sharp, quick rap, or, in other words, a blow lightly given, is best 
calculated to impart the requisite impulse to the chest-walls ; 
and the speedy withdrawal of the fingers removes all impediment 
to free vibration. This, therefore, is the mode in which percus- 
sion should be performed, the only exception being in certain 
cases of disease, hereafter to be described, in which it is desired 
to elicit a sound known as the "cracked-pot" sound, the ''hruit 
du potfele" of Laennec. In these cases, to which I shall pres- 
ently allude, the blow should be firmer, heavier, and more sus- 
tained, as favoring those conditions on which the production of 
the sound depends. 

Having thus explained the theory of percussion, described the 
method of performing it, and detailed the character of the signs 
which it elicits from a healthy chest, it only remains to point 
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out the alterations those signs may undergo, and how far such 
alterations can be made available in the diagnosis of disease. 

From what has been already stated, it will be obvious that 
anything which interferes with the density of the matters which 
lie beneath the part struck will usually change or modify their 
molecular elasticity, and will thus occasion either an increase or 
a decrease in the clearness, fulness and duration of the percus- 
sion-sound, and in the sense of resistance to the finger. Thus, 
it is found that in proportion as the subjacent textures are ren- 
dered more dense than natural, and, being so, are situated more 
or less superficially in the chest, so does the percussion-sound 
pass through every gradation, from normal clearness to absolute 
dulness, the duration of the sound becoming at the same time 
proportionably shorter, and the sense of resistance greater. On 
the other hand, when the subjacent structures are of less than 
their normal density, precisely the reverse obtains: the clear- 
ness of the percussion-sound is abnormally raised, its duration 
prolonged, and the resistance to the finger lessened. This holds 
good in all cases in which the quantity of air is not so extreme 
as to put the chest-walls upon tlie stretch, and thus, by excessive 
tension, to interfere with their vibration. It is not necessary, 
at the present moment, to go into the particulars of every cause 
which may give rise to one or other of these variations; it is suf- 
ficient that their true import be recognized, and that it be fully 
understood that the precise nature of the change which has oc- 
curred can only be determined inferentially, by a due considera- 
tion of the position and extent of the mischief, the concomitant 
symptoms, and other circumstances. This much, however, it 
may be well to point out, that whether the cause of the increased 
density be in the chest-walls, the lung, the bronchi, the medias- 
tina, or the pleural cavities ; — whether it be that the chest-walls 
are loaded with fat or muscle, or infiltrated with serum ; the lung 
imperfectly inflated, as an effect of spasmodic asthma," or of any 
obstructive disease in the upper air-passages,^ or else congested 
or inflamed, infiltrated with tuberculous matter, or otherwise 
solidified; the bronchi enlarged or thickened, or else clogged 
with muco-purulent or other secretion; the mediastina loaded 
with fat or other materials; the pleural cavities filled Avith liquid 
or solid matter, — the result is in all cases the same, naraelv, a 
diminution in the vibration and the production of more or less 
dulness on percussion, and decreased duration of sound, with 
increased resistance to the finger. On the other hand, provided 

1 This holds good unless emphyseniu exists, in which case the increased 
density of the lung-tissue is thereby masked. 
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the tension of the thoracic walls be not so great as to prevent 
free vibration, whatever diminishes density has a direct tendency 
to favor free vibration, to increase the duration and clearness of 
the percussion-sound, and to lessen the resistance to the finger, 
whether the cause of diminished density be in the lung itself, as 
in emphysema, or in the pleural cavity, as in pneumothorax, or 
be found in the thinness, tension, and elasticity of the chest- 
walls. 

It must ahvays be remembered, however, that the percussion- 
sound varies in different individuals. Thus in some instances it 
is unusually clear, and in others unusually dull, over the entire 
chest, without the existence of any thoracic disease, and without 
its being possible to discover any extraneous cause for the pecu- 
liarity. It is only when dulness or unusual resonance on per- 
cussion is found on one side of the chest, and not on the other, 
or at any portion of one side as compared with the correspond- 
ing portion on the other, that any certainty can be felt as to the 
existence of disease. 

Furthei', it must be borne in mind that in certain cases the 
cmise of dulness or of increased clearness of resonance may not 
be stationary or immovable, nor the position of the sign there- 
fore fixed or unchangeable. For instance, when the dulness is 
dependent on effusion within the pleura, or the resonance on 
hydro-pneumothorax, the fluid in either case will gravitate to 
that part of the pleural cavity which is made most dependent 
by the position of the patient, whilst the air, in the latter case, 
will as certainly rise and occupy the part which is placed upper- 
most. Thus, when the area over which dulness or increased 
clearness of resonance exists is found to shift according as the 
patient lies on one side or on the other, reclines backwards or 
leans forw^ards, the fact of its so shifting affords valuable infor- 
mation respecting the nature of the mischief, and often enables 
us to discriminate between the dulness resulting from solidifica- 
tion of the lung and that which is caused by liquid effusion into 
the pleura. But mere unchangeableness in the position of dul- 
ness is not a certain criterion as to the existence of pulmonary 
solidification ; for where adhesions have taken place between 
the two layers of the pleura, the movement of the fluid is re- 
strained or" prevented, and the boundaries of the dull sound are 
necessarily fixed and unvarying. 

Another modification in the relationship subsisting between 
the clearness and duration of the percussion-sound, and of the 
resistance offered to the finger, is sometimes met with in cases 
of phthisis, viz., increased clearness and duration of the sound 
coexisting with increased resistance to the finger. Practically, 
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the occurrence of such an unusual complication is not of much 
importance, as the mischief which causes it can hardly fail to 
be discovered by other means. Its origin, however, should be 
noted and understood. The conditions necessary for its produc- 
tion are such as exist naturally in the upper part of the supe- 
rior sternal region, viz., resistant chest-walls, and an unusually 
large volume of air beneath. When they are found elsewhere 
on the chest, they are generally dependent on the formation of 
a superficial cavity in the lung, with a thin, tense, indurated 
wall adhering to the parietes of the thorax, and increasing its 
resistance. 

M. Piorry and others have described a great variety of per- 
cussion-sounds, to each of which they have endeavored to attach 
a different significance ; and those persons who are curious in 
nice distinctions may consult the works of those authors. But 
repeated observations has led me to the conviction that many 
of the sounds described exist only in the imagination of their 
discoverers, and that others which are met with occasionally 
cannot be connected with any peculiar physical change, and 
therefore have no pathological significance. Practically^ then, 
the changes of sound to which it is necessary to direct atten- 
tion are very few in number. Even these may be referred to 
one or other of the classes of sound described at the beginning 
of this chapter; and I am satisfied that in most cases it is better 
thus to describe them than to introduce terms which, however 
appropriate in certain instances, possess no real significance, 
and have the great disadvantage of needlessly encumbering our 
phraseology, and confusing a study already sufiiciently compli- 
cated and obscure. 

Of these changes the first to be mentioned is a modification 
of the full, clear-toned resonance elicited over healthy lung. It 
is abnormally clear and full-toned, of unusual duration, and ac- 
companied by a condition of the chest-walls which renders the 
sense of resistance to the finger slight, and gives the impres- 
sion of tension and elasticity. It is termed tympanitic reso- 
nance, and, as its name imports, resembles the sound obtained 
by striking a drum. It requires for its production a large space 
filled with air and bounded by tense elastic Avails capable of re- 
flecting sonorous vibrations. Hence it is heard of maximum in- 
tensity in cases of pneumothorax. If, however, the tension of 
the chest-walls be extreme, not only is their power of vibration 
diminished, but the included air undergoes compression, the vi- 
bratory oscillation of its particles, upon which the sound de- 
pends, is interfered with, and the tympanitic quality is lessened 
or destroyed. So that, although a tympanitic tone is usually 
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indicative of air in the pleural cavity, the mere fact of its not 
being present in full perfection does not necessarily denote the 
non-existence of pneumothorax. 

There are two, and only two, other conditions under which 
this abnormally clear and full-toned resonance is met with occa- 
sionally in the chest, namely, during the existence of emphy- 
sema with bulging of the thoracic parietes, as also, though more 
rarely, when there exists a very large tuberculous excavation in 
the lungs, with tense elastic walls.^ In neither case, however, 
is the term "tympanitic" so appropriate as in most cases of 
pneumothorax, for although the sound is often clearer, more 
full toned, and of longer duration than in healthy pulmonary 
resonance, it is seldom so truly tympanitic as in the cases re- 
ferred to, and the chest-walls are more resistant. 

A peculiar sound sometimes accompanies tympanitic reso- 
nance, which has been termed metallic clanging, or metallic 
resonance. A good imitation of it may be produced by cover- 
ing the ear with the palm of one hand and lightly tapping on 
the back of it with the other. It is a clear ringing sound of a 
metallic character such as may be produced by a sharp blow on 
an empty cask. It may be generally obtained by sharp and 
somewhat forcible percussion in those cases of pneumothorax 
which are characterized by much bulging of the chest and con- 
sequent excessive tension of the parts, and not unfrequently 
may be produced over large empty thoracic cavities with tense 
Avails. The conditions which impart this ringing character to the 
percussion-sound are the force and sharpness of the stroke, and 
the tension of the walls of the air-containing cavity. The phe- 
nomenon is not of much importance in a diagnostic point of 
view, but is interesting as showing how completely the causes 
which modify the production of sound under ordinary circum- 
stances, coincide with those which regulate its emission by the 
chest. 

The next change is also a modification of the ordinary clear 
sound of pulmonary resonance. The sound is clearer but more 
shallow than that of healthy pulmonary resonance, and usually 
. is of a higher pitch. The trachea and a large bronchus yield 
this sound in perfection, and hence it has been termed " tubu- 
lar," " tracheal," or " bronchial." It is the natural sound 
emitted in the supra-sternal region, and must be regarded as 
morbid only when it exists in regions which do not usually yield 
this peculiar sort of resonance. Small empty superficial cavities 

1 This is a rare occurrence, but I have met with three well-marked ex- 
amples of it. 
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with tense walls furnish excellent examples of it, and hence it 
has been termed " cavernous," but it may be also met with when 
any of the superficial bronchi are dilated ; when a thin layer of 
partially condensed lung intervenes between the chest-walls and 
a large bronchus, and in the inner part of the infra^clavicular 
regions when the lung adherent to the upper and anterior part 
of the chest is pushed upwards by pleuritic effusion, and is more 
or less condensed by pressure. In these latter instances, inex- 
perienced and careless auscultators are apt to mistake the na- 
ture of the disease, and to regard the unusual clearness of the 
percussion-sound, and the increased resonance of the voice 
which accompanies it, as indicating the existence of a vomica. 
However, as the sound in question may arise from a variety of 
causes, it is far better to describe it as an abnormally clear, but 
shallow resonance, than to employ either of the terms " tubu- 
lar," "tracheal," "bronchial," or "cavernous," each of which 
suggests a theory as to its mode of origin, the correctness of 
which it is impossible to verify. 

A modification of this clear, but shallow-toned percussion- 
sound, resulting from the size of the cavity which emits it, is 
known as the "amphoric" sound, and derives its title from its 
close resemblance to the sound obtained by pei'cussion of an 
empty jar (amphora). Unlike the tympanitic sound above de- 
scribed, which gives an impression of fulness, this amphoric note 
is suggestive of shallowness or emptiness. It is produced in 
perfection if, when the mouth is closed, the cheeks are inflated, 
but not too tensely, and then filliped with the finger. Its most 
common source is a large superficial cavity with thin tense walls, 
and hence it is most commonly indicative of consumption, but 
a sound of a more or less amphoric character may occur under 
certain other circumstances, to which I shall presently have oc- 
casion to allude. 

Sometimes in connection with this amphoric resonance, but 
occasionally Avithout it, there is heard a peculiar sound somewhat 
resembling that produced by striking a cracked earthenware or 
metal jar, or other vessel. This is the hruit du pot feU of Laen- 
nec, and is commonly called the "cracked-pot sound." It was 
formerly attributed to the forcible collision of air and liquid ; 
but the fallacy of this opinion is made evident by three facts, 
viz.: Firstly, that the sound is producible in cavities in which 
no gurgling or bubbling sounds can be heard, and in which, 
therefore, it is probable no fluid exists ; secondly, that i,t cannot 
be produced unless there be a free communication between the 
cavity and the external air, whereas, if it depended solely on 
the collision of air and liquid, the sound ought to be produced 
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as well when the cavity is closed as when its communication 
with the external air is uninterrupted ; and thirdly, that it is 
met with occasionally when no abnormal cavity exists, and 
when the physical and general symptoms, confirmed by the sub- 
sequent career of the patient, contraindicate the existence of 
any serious disease. Therefore another explanation must be 
sought ; and the schoolboy's trick of forming a hollow with the 
palms of the tAvo hands and striking the back of one of them 
against the knee, furnishes a good illustration of its mode of 
production. If when the hands are thus struck, a portion of 
the contained air be forcibly expelled by the blow, a peculiar 
sound will be produced analogous in its character to the cracked- 
pot sound; whereas, if no air be suffered to escape, the sound 
produced will want the peculiar cracked-pot character. In short, 
when this sound is met with in the chest, it is occasioned by the 
sudden expulsion of air and its forcible contact with the sides 
of the passages through which it is driven. It appears in fact 
to be a compound sound made up of the ordinary percussion- 
sound of the part which, in these cases, is always a loud, yet 
short, hollow, metallic sound, and of a peculiar hissing noise 
resulting from the sudden and forcible expulsion of air from the 
lung beneath, through passages in most cases constricted or 
otherwise altered in character. The more elastic and yielding 
the chest-walls, the heavier and more sustained the percussion- 
stroke, and the more free and uninterrupted the communication 
with the bronchi and upper air-passages, and through them with 
the external air, the larger, cceteris paribus, will be the quantity 
of air expelled by each act of percussion, the less impediment 
will there be to its escape, the more rapid will be its current, the 
more forcible its contiirct with the sides of the air-tubes, and the 
louder therefore the cracked-pot sound. Hence, Avhenever our 
object is to elicit this sound, the patient should be desired to 
hold his mouth open so as to remove all possible obstruction to 
the free escape of the air, and to turn his mouth towards us, so 
that we may the more readily catch the sound ;^ whilst we on 
our part should not place the finger which receives the stroke in 
an intercostal space, in order that the full force of the stroke 
may be felt by the lung beneath, but should employ somewhat 
slow and heavy percussion, so as to maintain the direction of the 
impulse and prevent the resilience of the chest-walls. If we 
take these precautions, and a large superficial cavity exists, and 

1 This precaution, though long adopted by many auscultators, was never, 
I believe, insisted on in print until Dr. Cotton enforced it in a paper on the 
cracked-pot sound, published in the " Lancet" for 1857. 
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its walls be hard and tense, its communication with the external 
air through the bronchi free, and the thoracic walls beneath 
which it lies elastic, we shall never fail to elicit the distinctive 
character of the sound. But if the cavity be deepseated in the 
chest, and consequently protected against the force of the per- 
cussion-stroke ; if its walls be dense, soft, relaxed, or inelastic, 
so that very little impulse can be propagated to its contents, 
and little or no air, therefore, expelled by the act of percussion; 
if its communication with the bronchi be obstructed so that no 
portion of the contained air can be expelled, and the remainder 
cannot be greatly agitated ; or if the mouth and nostrils be 
closed so that the escape of air is thereby prevented, then the 
conditions essential to the production of the cracked-pot sound 
are absent, and however skilful the operator, he will assuredly 
fail to elicit its peculiar character. 

What, then, is the diagnostic value of this cracked-pot sound ? 
In most works on auscultation it is said to denote the presence 
of a cavity, and by the majority of the profession it is still be- 
lieved to do so. But I have often known those Avho thus inter- 
pret it misled as to the character of the disease from which the 
patient was suffering ; and I do not hesitate to affirm, as the 
result of long and careful observation, that it does not necessa- 
rily indicate the existence of a cavity. Dr. Hughes Bennett 
goes so far as to assert* that a cracked-pot resonance may be 
elicited in various diseases of the chest, and even when the chest 
is perfectly sound. This statement, however, is thoroughly op- 
posed to common experience, and must have its foundation in 
some use of the term " cracked pot," which is not usually recog- 
nized in practice; for, if care be taken in applying the finger 
or pleximeter firmly to the chest-walls, so as to avoid the pro- 
duction of the jarring sound which results from the forcible 
expulsion of air from beneath the finger when carelessly applied, 
a cracked-pot sound is rarely producible. Nevertheless, it does 
sometimes occur under circumstances not commonly supposed to 
give rise to it. In no instance have I heard its distinctive char- 
acter more marked than in the case of a young man, admitted 
into the York Ward of St. George's Hospital in the autumn of 
1855, suffering from acute pneumonia of the upper lobe of the 
right lung. So strongly was it developed in that case, that sev- 
eral gentlemen who examined the patient insisted on the presence 
of tuberculous excavation, and yet the patient recovered per- 
fectly in a fortnight, healthy breathing was re-established, and the 
cracked-pot resonance ceased. In children, too, who are suffer- 

1 "Edinb. Monthly Journal," January, 1856. 



PERC USSION. 



67 



ing from bronchitis a jarring sound, resembling a cracked-pot 
resonance, may be sometimes elicited. My belief, therefore, is, 
that this sound simply indicates the sudden and forcible expul- 
sion of a quantity of air from a space or spaces possessed of a 
certain degree of resilient elasticity, and through passages hav- 
ing a free communication with the external air, but, probably, 
somewhat flattened, contracted, or otherwise altered. Tuber- 
culous or other cavities in the' condition of those above alluded 
to are undoubtedly its most common source, and therefore it 
usually indicates their existence ; but as already stated, it may 
arise under certain conditions in pneumonia, and when, as in 
children, the elasticity of the chest-walls is great, it may be de- 
veloped to some extent during an attack of bronchitis, even when' 
no solidification of the lung exists. . 

I would maintain, then, that wherever its presence is detected,, 
its true significance must be carefully gauged before any diag- 
nostic value is attached to it. Care must be taken to ascertain 
in every instance that it is not caused by the imperfect applica- 
tion of the finger or the pleximeter to the chest-walls and the 
expulsion of the air from beneath it, for nothing proves a more 
fertile source of error to inexperienced operators than the sound 
which is thus produced. When this source of fallacy is guarded 
against, Ave may generally arrive at a correct conclusion as to 
the cause of the phenomenon by a careful examination as to the 
presence or absence of abnormal resonance or dulness on percus- 
sion, and the existence or non-existence of general and auscul- 
tatory signs of pulmonary excavation ; but when there is pneu- 
monic consolidation of the upper lobe, the diagnosis is at all 
times extremely difficult. On the whole, therefore, it must be 
concluded that this cracked-pot sound, though valuable as an 
accessory sign of tubercular excavation, is not a symptom to be 
implicitly relied upon, and in no case can be regarded as of itself 
sufficient to warrant a positive opinion, unless corroborated by 
other symptoms, general as well as physical. When strongly 
developed, it justifies the gravest suspicion as to the presence of 
some abnormal excavation in the lung, and, if persistent, may 
almost be regarded as pathognomonic of a vomica. It must be 
remembered, however, that it is liable to cease from obstruction 
of the bronchus leading to the cavity, by the filling of the vomica 
with fluid secretion, and also by the collapse or cicatrization of 
the vomica, and therefore .that its temporary or even permanent 
cessation must not be regarded as evidence of the non-existence 
of a cavity. 

The last change worthy of mention is a modification- of the 
ordinary dull sound of percussion; and, from the fact that it 
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closely resembles the peculiar sound obtained by mediate per- 
cussion of a common table, it has been invested Avith the title of 
the "wooden" sound. Essentially it is a dull sound, but it 
gives the impression of "hardness." It is rarely, if ever, pro- 
duced by fluid in the pleural cavity, but is often developed in 
great intensity when adhesion has recently taken place between 
the two layers of the pleura by means of interposed lymph. In- 
deed, it has been asserted that Avhen this sound is strongl}' marked, 
it may be regarded as almost pathognomonic of this form of 
mischief. Such, however, is not the case. It may exist to an 
equal extent in certain cases of pneumonic hepatization, as also 
in extensive tuberculous or other infiltration of the lung, and all 
that can be fairly stated of it is, that in its highly developed 
character it is a more common accompaniment of pleuritic ad- 
hesion than of pulmonary consolidation. In no instance is it 
observed more frequentl}'^ than when tuberculous disease of the 
upper part of the lung, whether accompanied or unaccompanied 
by the formation of vomicae, has given rise to pleuritic inflamma- 
tion and to adhesion of the lung to the anterior surface of the 
chest. However, as it is not necessarily connected with any 
particular form of pulmonary disease, and therefore has no spe- 
cial signification, the term is little more than a useless incum- 
brance to our phraseology. 

There are certain apparent exceptions to the laws already 
enunciated as regulating the emission of sound by the chest 
under percussion, which are not commonly recognized or under- 
stood, and which, nevertheless, deserve special attention, as cal- 
culated to give rise to serious errors of diagnosis. They occur 
in instances in which the lung is supposed to present the condi- 
tions already described as contributing to the production of dul- 
ness on percussion. Thus it sometimes happens tiiat a clear, 
high-pitched sound, of a somewhat metallic character, may be 
elicited over lung-tissue more or less solidified, and that an ab- 
normal resonance may be met with in the infra-clavicular regions 
when the pleural cavity is three parts full of fluid, and the luntr 
is thereby partially compressed. Reference is made to this fact 
in most modern works on percussion, but no satisfactory explan- 
ation has been hitherto off'ered of it. The resonance alluded to 
has been variously described by authors as of a tracheal, tubular 
metallic, empty, hollow amphoric, or tympanitic character, and' 
in fact, it varies greatly with the varying condition of the lunc^ '; 
but the point to be remembered is, that the sound is neither the 
dull sound of solidification, nor the peculiar resonance of healthy 
lung, but is clearer, and usually more shallow-toned. It may 
diff"er little from healthy pulmonary resonance, so that compara- 
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tive percussion of the healthy lung may be necessary to estab- 
lish its abnormal character; but from this point the sound may 
range through every degree of intensity, until in many cases it 
is decidedly amphoric, and now and then very closely resembles 
a cracked-pot sound. The precise amount of change, however, 
does not serve to establish any difference in the pathological 
condition of the parts out of which it arises, and therefore it ap- 
pears to me better to speak of the sound simply as an abnormally 
clear, but shallow resonance, rather than to attempt to define by 
Avords the precise character of a sound which varies from day to 
day, and, in many cases, does not admit of accurate definition. 

Well, then, the occasional existence of this abnormal resonance 
under the conditions above referred to, does not admit of doubt, 
and it is essential to determine, if possible, the causes to which 
it is attributable, and the mode of distinguishing it from the res- 
onance which occurs under an apparently opposite condition of 
the subjacent parts. 

With a view to a full understanding of the subject, I propose 
to bring together some of the more striking and suggestive facts 
connected with its various bearings. 

Firstly, then, during the progress of tubercular disease of the 
lungs, it is observed not unfrequently that the part of the chest 
at which the least respiratory murmur is audible is that at which 
there is the clearest resonance under percussion. The existence 
of emphysema, which may be suggested as one method of account- 
ing for this abnormal resonance, fails utterly in many cases in 
affording an explanation; for I have repeatedly noted cases in 
the wards of St. George's Hospital, in which this resonance ex- 
isted during life, and in Avhich no trace of emphysema was found 
after death. And when, in connection with this fact, it is re- 
membered that the abnormal resonance is not always observed 
as a consequence of tuberculous consolidation, and that, when 
it does occur, it is not a persistent condition, but, Avith the prog- 
ress of the disease, and the increase of solidification, is replaced 
by dulness more or less complete, the conclusion seems inevitable 
that its source is to be looked for not in simple pulmonary 
consolidation, but in some peculiar condition of the lung which 
is merely an accidental accompaniment of consolidation, and is 
apt, under certain circumstances, to arise during its progress. 

So, too, in regard to inflammation of the lungs. Abnormal 
resonance of a clear, high-pitched, ringing, metallic character 
is sometimes elicited by percussion over a lung which is under- 
going pneumonic consolidation, and occurs, therefore, under cir- 
cumstances which, a priori, would lead to the expectation of 
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partial or complete dulness on percussion.^ The fact that such 
resonance does not ahvays occur during the progress of pneu- 
monia, and ceases as soon as complete condensation of the lung- 
tissue has occurred, seems to prove, as in the last case, that the 
cause of the abnormal resonance is not mere condensation of the 
pulmonary tissue, but is to be sought in some condition into which 
the lung is apt to pass during the process of consolidation. 

The same holds good in regard to pleurisy, when there is an 
abundant secretion into the pleural cavity, and the lung is ad- 
herent to the anterior and upper part of the chest. As the lung 
becomes partially condensed by the fluid, the upper part of the 
side on which the effusion exists is found to become unusually 
resonant on percussion, the resonance, as in the other cases, 
being abnormally clear, but of a shallow character.^ Experiment, 
however, proves that lung-tissue entirely deprived of air by com- 
pression yields a perfectly dull sound on percussion, and the 
conclusion, therefore, follows, that an explanation of the reso- 
nance must be sought in some other cause than mere pulmonary 
consolidation. 

Viewing the above facts separately, it might appear that 
although a certain degree of pulmonary consolidation leads to 
partial dulness on percussion, and complete solidification of the 
lung to perfect dulness, yet that there exists a stage between 
these two extremes in which the percussion-sound, instead of 
being dull, becomes abnormally clear and resonant. But such 
an hypothesis is utterly repugnant to common sense, and to all 
that is known respecting the emission of sound by a body under 
percussion, and close investigation at the bedside of the patient, 
serves thoroughly to establish its fallacy; for it shows, as al- 
ready stated, that abnormal resonance does not alw'avs occur in 
connection with the progress of pulmonary consolidation, and 
that when it does occur, it is often of very short duration, and 
IS met with, under every variety of condition in regard to the 
presence or absence of respiration, occurring sometimes when 

1 This has been often noted, though never properly explained. See a paper 
by Dr. Hudson, in the " Dublin Jo'urnal," vol. vii ; a paper by Dr. Graves, 
in the same journal ; a memoir by Dr. Eoger, in the "Archives Generales 
de Medecine," vol. xxix ; Dr. Stokes, "On Diseases of the Chest," p. 332- 
Dr. Walshe, loc. cit.. p. 76 ; a report by Dr. Addison, in the "Guv's Hospital 
Keports," vol. iv, 1840 ; a paper by Dr. Markham, in the " Ediiib. Monthly 
Journal," for June, 1853 ; and another in the same journal for August, 1853. 

2 Skoda, Hudson, Walshe, Davies, and many observers in this' country,' 
have noted this fact; a marked example of it, in the person of Thomas Rinsrl 
rose, is at present (May 22d, 1862) under my care, in the King's Ward of St. 
George's Hospital. 



PERCUSSION. 



71 



little or no respiratory murmur is audible, and at others -when 
the respiration is loud, harsh, and hollow. 

What, then, can be the source of this singular phenomenon? 
Several hj'potheses have been offered in explanation, but none 
of them afford the slightest solution of the mystery. Some 
persons,^ who have observed this abnormal resonance chiefly in 
the infra-clavicular regions, have suggested that when the vesic- 
ular structure of the lung is compressed or solidified, its sound- 
conducting power is increased, ahd that it will then admit of 
the transmission of the sounds elicited by percussion from the 
trachea and larger bronchi, just as though they had been di- 
rectly percussed. But the fallacy of this argument is obvious 
from the fact that the abnormal resonance is by no means con- 
fined to the inner portion of the infra-clavicular regions, and to 
the vicinity of the larger bronchi, and is not more marked on 
the left side than on the right, as, from the greater proximity 
of the trachea, it ought to be; and further, that when complete 
solidification has occurred, this reputed sound-conducting power 
ceases, and the resonance is replaced by dulness.^ 

Others,^ who have met with this resonance in the lower part of 
the chest, have endeavored to account for it by the transmission 
through solidified lung of sound excited by the act of percussion 
in the stomach and intestines. But although in Dr. Addison's 
case, and in certain cases reported by other observers, this sug- 
gestion may be supposed to explain the phenomenon, still, its 
occasional occurrence in other instances over the middle portions 
of the lung, whilst a stratum of perfectly solidified lung, emitting 
a d'ull sound on percussion, lies immediately below the part at 
which the resonance is heard, suffices to prove that the phenom- 
enon will not admit in all cases of such an explanation. 

Others," again, have expressed their belief in the existence of 
air or gaseous exhalations in the pleura over the solidified lung; 
and in some rare instances, when the resonance exists in the 

1 Dr. C. J. B. Williams and his followers. See his " Lectures on Diseases 
of the Chest." 

2 I have never met with a case in which this abnormal resonance was 
more strongly marked than in a patient admitted under my care into the 
York Ward of St. George's Hospital, suffering from acute pneumonia of the 
upper lobe of the left lung. Within thirteen days the right infra-clavicular 
region had passed through a stage of extraordinary increased resonance into 
completedulness on percussion, and from that again into the normal condition. 
At the same time the respiration, which was accompanied at first by crepita- 
tions, became markedly hollow in character, and gradually reassumed its nor- 
mal character. The expectoration was very characteristic throughout. 

3 Dr Hudson, "Dublin Journal," vol. vii; Dr. Addison, "Guy's Hospital 
Keports," vol. iv, 1849. 

* Drs. Stokes, Graves, and Walshe. 
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upper part of the chest, it may be difficult to 'prove that the 
presence of air may not possibly be its cause. But the result 
of careful post-mortem investigation is greatly against the 
agency of such a cause, and, in those instances in which the 
resonance is observed only at the base, or about the middle of 
the lungs, the phenomenon cannot be so explained, unless, in- 
deed, it be supposed that the air is confined in a circumscribed 
sac, formed by the presence of old adhesions of the pleura — an 
hypothesis which is at variance with reasonable expectation, and 
is often contradicted by the shifting in the limits of the reso- 
nance during life, and by the results of an inspection of the 
parts after death. 

Others, again, as Skoda and his followers, who are conscious 
of the fallacy of attributing to perfectly solidified lung an in- 
creased sound-conducting power, and who are also aware of the 
extraordinary resonance sometimes observed over partially con- 
densed lung, have jumped to the conclusion that when the lungs 
are partially deprived of air, they invariably yield a tympanitic 
percussion-sound, and that hence the source of the phenomenon.' 
But this doctrine is based upon two erroneous assumptions, viz., 
that "collapsed lungs give a distinctly tympanitic sound on 
percussion, and that under ordinary circumstances there exists 
sufficient distension of the lungs to interfere with and diminish 
the tympanitic tone of their resonance. No one who has per- 
cussed lungs which are thoroughly collapsed, will admit with 
Skoda that they yield a tympanitic resonance ; and although it 
is true, as already stated, that extreme distension of any air- 
co'ntaining cavity will prevent the occurrence of vibration, and 
thus may lead almost to dulness on percussion, as may be seen 
in certain cases of pneumothorax, and may be tried experi- 
mentally on tensely inflated lungs, or on a tensely inflated sto- 
mach, still it cannot be contended that such a condition exists, 
or can exist, under ordinary circumstances in the chest. Re- 
peated experiments have convinced me that perfectly collapsed 
lungs yield a dull sound on percussion; that lungs as ordinarily 
met with in the dead subject, or inflated to about one quarter of 
the full extent, yield a clear, but not very full-toned resonance; 
that inflated to one-half or two-thirds of their full extent, their 
resonance is as clear, if not more so than before, and is decidedly 
more full toned or tympanitic; and that it is not until they are 
distended to their fullest extent, and the whole tissue is to the 
utmost on the stretch, that any diminution of clearness or ful- 

' Skoda, " On Auscultation," by Dr. Markliam, pp. 13 and 18. 
2 Skoda, loc. cit, p. 19. 
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ness is perceived. Further, the consideration of certain phe- 
nomena connected with respiration establishes the same facts. 
After deep inspiration, the chest yields a clearer and fuller note 
on percussion than it does after a forcible expiration when the 
lungs are in great measure emptied of air; certain it is, more- 
over, that in most cases of partial tubercular consolidation, when 
the lung is in great measure deprived of air, the percussion-sound 
is usually duller than natural; and further, that it is so during 
recovery from pneumonia, when the lung is still only partially 
expanded. Indeed, over a lung which has been perfectly solidi- 
fied by pneumonia, the percussion-note does not regain its normal 
clearness and fulness until free respiration is again established. 
As, then, in all these instances in which the lung-tissue is more 
or less solidified, and contains less than its normal amount of air, 
the percussion-note is duller than natural; as the same fact is 
observed as a result of diminishing the inflation of the lung ; and 
as extensive tubercular deposit often occurs, and many cases of 
pneumonia run their course even to the production of complete 
hepatization without the occurrence of abnormally increased res- 
onance, it is manifest that mere deprivation of air, whether to a 
small or to a large extent, will not raise the clearness of the per- 
cussion-note. 

To what, then, is attributable the increased resonance which 
sometimes, though rarely, occurs over condensed lung? From 
a careful consideration of the various circumstances under which 
this singular phenomenon is met with, I have been led to believe 
that it arises from the presence of air pent up in a portion of 
the lung, in the immediate vicinity of consolidated tissue — a 
condition which prevents the diffusion of the vibrations excited 
by percussion, and leads to the concentration and intensification 
of the resonance. Nothing can be more certain than that in 
many cases of pneumonia, especially when accompanied by some 
amount of capillary bronchitis, the gorged and distended con- 
dition of the capillary vessels, and the efi'usion existing in the 
terminal bronchi, block up the passage by which the air would 
otherwise escape from the air-cells, and thus retain it in them 
in a state of greater or less elastic tension. The post-mortem 
examination of persons who have died of pneumonia shows this 
to be a condition of very frequent occurrence. The lung cannot 
be compressed by any moderate degree of force; little or no air 
can be squeezed out of it; but no sooner is its tissue cut by the 
scalpel, than there issues forth a sanious frothy fluid, or, in other 
words, a fluid largely mixed with air. The portions of lung in 
which this condition exists, are those immediately above the point 
to wliicli hepatization has extended, and below that to which the 
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air has free access. They are those, in short, where crepitation 
or fine bubbling sounds occur, and are precisely those over which 
.this clear-toned resonance is raet with. On several occasions I 
have traced this resonance shifting its position higher and higher 
in the chest, as the inflammation has spread upwards, whilst at 
the same time dulness on percussion has also extended upwards, 
and has occupied the parts immediately below it, which previ- 
ously had been the seat of this peculiarly clear resonance. In 
instances of tubercular deposit, the conditions essential to the 
retention of air in the lung-tissue are of less frequent occurrence, 
and abnormal resonance over condensed tubercular lung is met 
with less frequently; but it does occur in certain instances;^ and 
it is easy to conceive how some of the smaller bronchi may be- 
come occluded either by tenacious secretion or by the pressure 
of tuberculous matter; and that the obstruction thus created 
may, for a time at least, prevent the escape of the air from that 
portion of the lungs to which these bronchi lead. And, so again, 
in pleurisy, with an abundant secretion into the pleura. Any- 
thing, in short, which serves to occlude or obstruct a bronchus, 
whilst, as yet, the lung beyond the point of obstruction remains 
even partially distended with air, will tend to produce this ab- 
normal resonance. It matters not whether the obstructing cause 
be an effusion into the terminal bronchi, as in certain cases of 
pneumonia, or whether it be a deposit of tubercle, cancer, or 
other matter, either in or around the bronchial tubes, or the 
pressure of any tumor from without, or the pressure against the 
bronchi leading to the permeable portion of the lung, of lung-tis- 
sue already solidified — in all cases, if air is pent up beyond the 
cause of obstruction, and the adjacent tissue is somewhat con- 
densed, the result is, the production of a peculiar resonance on 
percussion. If, as in most cases of pneumonia, the mischief com- 
mences in the air-vesicles, so that the air is expelled and re- 
placed by solid matter before the bronchi become obstructed, 
dulness on percussion accompanies the progress of the disease 
from first to last; whereas, if the mischief implicates the smaller 
bronchi, and the air-passages become obstructed, whilst, as yet, 
the pulmonary cells beyond are more or less distended with "air, 
then that condition results which is conducive to abnormally clear 
though shallow resonance on percussion. Each lobule, in fact, 
is converted into a multilocular air-distended cavity. The same 
holds good in regard to tubercular or other deposit as to pneu- 

1 Those gentlemen who were noting my cases in St. George's Hospital, in 
May, 1857, will remember how remarkably this was illustrated by the case 
of Mary Wills, who was admitted into Holland Ward on the 6th of that 
month. See " Hospital Case-book," xx, "Women." 
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monic exudation ; but as the deposition of tubercle usually takes 
place more slowly than pneumonic exudation, and less frequently 
leads to obstruction of the bronchi with retention of air in the 
pulmonary cells beyond the seat of obstruction, it happens that 
tlie peculiar resonance in question is seldom so well marked in 
the former as in the latter disease. In pleurisy, if tlie effusion 
into the pleural cavity be copious, and the apex of the lung be 
adherent to the anterior walls of the chest, it often happens that 
pressure enough is exerted to obstruct some of the bronchi lead- 
ing to the pervious portion of the lung, and thus to produce the 
condition essential to the abnormal resonance. 

The accuracy of my conclusions may be tested by the follow- 
ing experiments, which prove that this peculiar abnormal reso- 
nance is not due to the sound from the trachea or larger bronchi 
transmitted through solidified lung, nor, as Skoda asserts, to 
mere diminution in the quantity of air and to the lung-tissue 
being less distended in consequence, but is rather referable to 
the presence of pent-up air having behind it lung-tissue more or 
less solidified, which prevents the diffusion of the sonorous vi- 
brations. 

1st. Take three healthy sheep's lungs. Let one remain in a 
collapsed condition;' inflate the second to about one-half of its 
full extent, and tie the bronchus so as to prevent the escape of 
air; inflate the third lung thoroughly, distending it to its fullest 
extent, and retain it in its distended condition by a ligature on 
the bronchus. Then on percussing each of them by means of a 
pleximeter and percussion hammer, it will be found that the first 
yields a short, dull sound, the second a clear and full sound, the 
third a sound which varies according to the precise amount of 
pulmonary distension, but Avhich is usually less clear and far 
less full than the sound yiehled by the second. If the disten- 
sion be extreme, the sound will be still less clear, and will ap- 
proach to dulness. 

2dly. Let a lung previously inflated with air be injected 
through the bronchus,^ and let it be injected to about one-half 

1 I have found that lungs supposed to he collapsed vary immensely in the 
amount of air they contain (retained, doubtless, by viscid secretion iii the 
bronchi), and consequently in the sound they yield on percussion. It is dif- 
ficult to obtain, even from the slaughter-house, lungs which are thoroughly 
collapsed ; but it is necessary to do so, if the experiment is to be regarded as 
of any value. 

2 These experiments are best performed with sheep's lungs, fresh from the 
slauo-hter-house. The lungs .should be inflated through an injection-tube, 
fasttmed tightly into the trachea by means of ligatures, and the injection 
should notice commenced until the" lung is inflated to at least one-half its 
full extent. Size, mixed with a certain portion of- glue, and colored with 
vermilion, answers well as an injecting fluid. 
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of its full extent. When the injection has set or become solid, 
percuss the lung and compare the sound produced with that 
elicited by percussion of the collapsed lung and of the partially 
inflated lungs used in the last experiment. It will then be found 
that if those parts only are percussed in which the superficial , 
portions of the pulmonary tissue remain distended with air, a 
remarkably clear and shallow sound will be emitted, correspond- 
ing to what is termed amphoric resonance, having in some in- 
stances more or less of a metallic, ringing character. The res- 
onance is clearer and at the same time shallower than that 
yielded by any of the uninjected lungs. Percussion over those 
portions of the lung which lie superficially and contain no air 
elicits dulness more or less complete, according to the depth at 
which the air lies beneath. 

3dly. Percuss an inflamed lung the lower part of which has 
undergone pneumonic hepatization. Over the perfectly hepa- 
tized portions complete dulness will be elicited by percussion, 
over those parts at which inflammation is commencing the per- 
cussion-note will not be materially altered, whilst over those 
portions which, though still highly crepitant under the finger, 
are in a far-advanced stage of inflammation, the percussion-sound 
Avill vary according as the air-cells or the terminal bronchi ap- 
pear to be principally and primarily afi'ected, the sound being 
more or less dull according as the air-cells are filled to a greater 
or less extent with solid material, and more or less clear but 
shallow-toned according as the smaller bronchi are obstructed, 
and the superficial air-cells still remain distended with air. This 
may be tested by the spumous, froth})- character of the fluid 
which escapes Avhen the lung-tissue is cut, and by the existence 
or non-existence of a granular appearance when the lung-tissue 
is torn. These facts, though not as yet recognized or pointed 
out by authors, I have verified repeatedly in the dead-house of 
St. George's Hospital. 
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AUSCULTATION — ITS THEORY AND PRACTICE; THEORY OF THE STETH- 
OSCOPE; ADVICE RESPECTING THE FORM OF INSTRUMENT TO BE 
EMPLOYED; CAUTION TO BE OBSERVED IN THE PERFORMANCE OF 
"immediate" and "mediate" auscultation; mode OF CON- 
DUCTING AN EXAMINATION OF THE CHEST. 

The act of respiration in a healthy chest is accompanied bj 
sounds which are occasioned by the action of the lungs and heart, 
and which in disease undergo modifications corresponding to the 
physical alterations produced in tiie intra-thoracic organs. These 
sounds, together with those produced by tlie voice and by the 
act of coughing, are audible on the external surface of the 
chest; and the science of auscultation consists in. recognizing 
their character and their various abnormal modifications, and in 
tracing each to its corresponding physical cause. 

Auscultation, like percussion, may be "immediate" or "me- 
diate." It is "immediate" when the ear is itself applied in 
contact with the chest-walls, either bare or only thinly covered, 
and when, therefore, the sonorous vibrations are conveyed di- 
rectly from the chest to the ear; "mediate" when an instru- 
ment is interposed between the chest and the ear, and forms a 
conducting medium between the one and the other. Both these 
methods of examination have their advantages and disadvan- 
tages, and each is deserving of attentive study. The former is 
attended with the least fuss and parade, and is therefore useful 
in the case of timid persons or of children who are frightened 
by the application of a stethoscope ;' it can be employed at all 
times, even when no instrument is at hand ; it causes no pain or 
uneasiness to the patient; it is the most convenient method of 
exploring the posterior parts of the chest in cases not requiring 
much nicety of examination, and in some instances it aflords 
the means of determining the character of sounds which, heard 
through the cylinder, are indistinct and indefinite. The latter, 
on the other hand, enables us to examine the axilla and other 
regions where the ear cannot be placed in close apposition to 
the chest-walls ; and it provides us with the means of isolating 
any particular spot, and thus of tracing each sound to its exact 



1 An instrument so named by Laennec. The term is derived from a-rnQoc, 
the chest, and, ffK<,7rm, to examine. 
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position within the thorax. In short, every auscviltator should 
be trained to both methods of examination, and in cases in 
which both can be employed it matters little which is had re- 
course to. It often happens that both may be employed ad- 
vantageously, the one to examine the axillary and other regions 
which only admit of examination by the stethoscope, the other 
to explore the inferior lateral regions and the whole of the pos- 
terior surface of the chest. But there are so many occasions 
on which it would be inconvenient, disagreeable, or even indeli- 
cate to apply the ear directly to the chest, that every one should 
take especial care to familiarize himself with the use of the 
stethoscope. 

An endless variety of forms and of materials have been em- 
ployed in the construction of stethoscopes, some with a view to 
a fancied superiority of principle, but many more out of a re- 
gard to elegance of shape, convenience, and portability. They 
have been made solid and hollow, rigid, and flexible — of wood, 
bone, gutta percha, and other substances, and each form and 
each material has in turn found eager advocates. The truth, 
hoAvever, appears to be that a light-textured vibratile wood, or 
else gutta percha or vulcanite, is the best material for a stetho- 
scope, and that a rigid stethoscope is the best kind of instru- 
ment for ordinary occasions. The only point to be decided, 
therefore, is the form of instrument to be employed. 

A solid cylinder was thought by Laennec to be the form best 
adapted for the transmission of the chest-sounds; and Dr. 
Hughes, in furtherance of Laennec's opinion, thinks it " quite 
evident that it is by the solid walls of the stethoscope that the 
sound is in all cases principally, and in many cases entirely con- 
ducted."^ On the other hand. Dr. Williams and most other 
writers attach great importance to the column of air contained 
in the interior of the hollow stethoscope, and recommend the 
employment of that form of instrument on acoustic principles 
quite irrespectively of its convenience and portability. The re- 
sult of my own experience is in accordance with the latter 
opinion. Not only in the one instance does a solid piece of 
wood form the only medium of communication between the 
chest and the ear, whilst in the other a column of air serves 
conjointly with the wood as a medium for the transmission of 
vibrations ; but the hollowing of the stethoscope undoubtedly 
renders the stethoscope more vibratile, and therefore more apt 
to receive and propagate the sonorous vibrations. 



1 Dr. Hughes, "On Auscultation," p. 80. 
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It is commonly supposed that the column of air contained in 
the interior of the hollow stethoscope is set in motion by the vi- 
"bration of the chest-walls ; and Dr. Williams and many other 
"writers have endeavored to point out the precise form of tube and 
conical excavation which is best fitted to collect and concentrate 
the sonorous vibrations and convey them unimpaired to the ear. 
The opinion, however, which forms the basis of these calculations 
has always appeared to me erroneous ; and some ingenious ex- 
periments, devised by my friend Dr. Davies,^ afford demonstra- 
tive proof that the vibrations transmitted throughout the sub- 
stance of the wood which forms the walls of the cylinder pi*oduce 
a greater effect in exciting the air contained within it than do 
the vibrations of that portion of the chest-Avalls which is covered 
by the hollow end of the instrument. Thus the conclusion is 
forced upon us that although a hollow stethoscope forms the 
best conductor of the chest-sounds, the precise form of the cavity 
of the pectoral extremity is immaterial. 

The essential points in the construction of a stethoscope are, 
firstly, that the end applied to the chest be not so thin and sharp 
as to cause pain to the patient, nor so large as to render it dif- 
ficult or impossible to apply it evenly and uniformly to the sur- 
face of the chest-walls in a moderately thin person, and not so 
thin as to break easily. Secondly, that the ear-piece be large 
enough to cover the whole ear, and of a shape to fit and close 
it — a circumstance of great importance as tending to prevent 
the dispersion of the vibrations. 

For general use I would, recommend a stethoscope made af 
some light vibratile wood such as cedar or cherry, having a shaft 
from six to eight inches in length, with a clear, polished quarter- 
inch central canal, an ear-piece two and a half inches in diameter, 
slightly and but very slightly hollowed,^ and a thoracic ex- 
tremity from one inch to an inch and a quarter in diameter, hol- 
lowed in a conical form, and having a broad, Avell-rounded rim. 
Such an instrument, made of a single piece of wood, or with the 
ear-piece made to screw, or else slip on to the shaft, is in many 
respects superior to most of the stethoscopes to be met with in 
the shops. Practically, however, far more depends on the skill 
and attention of the examiner than on the form of the instru- 
ment, and therefore when a well-made stethoscope has been se- 
lected, and an ear-piece chosen which fits the ear comfortably, 

1 Davies, loc. cit., pp. 203, 204. 

2 For most persons the car-piece should be made only slightly concave ; 
but should the tragus and anti tragus be unusually prominent, it must be 
made concave in a proportionate degree. 
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the student should keep to that one, and familiarize himself with 
its use. 

Another form of stethoscope, which is sometimes had recourse 
to for the purpose of exploring the axilla and the lower lateral 
and dorsal regions, when the patient cannot be readily moved, is 
that known as a "flexible stethoscope." It is usually made 
about two feet in length, and is constructed of wire twisted into 
the form of a hollow cylinder, and covered with silk or worsted 
thread. There are few cases, however, in which its assistance 
is really needed, and as it conveys sound less readily than a 
wooden instrument, it is seldom employed in practice.' 

A double or binaural stethoscope has been invented by Dr. 
Lea red, and adopted by Dr. Camman, of New^ York. It consists 
of two tubes — one for each ear — the thoracic ends of which fit 
into a hollow cylinder or cup, w^hich is applied to the surface of 
the chest. It thus enables us to auscultate a particular portion 
of the chest with both ears at the same moment ; and as all 
sounds are stronger when heard by both ears than when heard 
by one ear only, it is contended that the delicate sounds which 
accompany the early stage of phthisis are discoverable by this 
instrument more readily than by the ordinary wooden one. 
Unquestionably the sounds are heard louder than through the 
ordinary wooden instrument ; but they are confused by other 
sounds, which result from the use of the instrument, and which 
it requires considerable education to distinguish from morbid 
chest-sounds. On this account, therefore, and also, on the 
ground that the instrument is more formidable in appearance 
than the ordinary wooden stethoscope, and is less portable, and 
otherwise less convenient, it is rarely employed by the practical 
physician. 

Another form of binaural stethoscope has been invented by 
Dr. Scott Alison, and has been styled by him the " diff'erential 
stethoscope." Like Dr. Leared's instrument, it consists of two 
tubes, one for each ear, but, unlike that instrument, each tube 
has a separate cylinder or cup, which admits of being applied 
to any part of the chest. Thus, whilst Dr. Leared's stethoscope 
enables us to hear the sounds emanating from any given portion 
of the chest with both ears simultaneously. Dr. Alison's in- 
strument enables us to listen to the sounds emanating from two 
different parts of the chest at the same moment, and with great 
readiness and accuracy to compare the sounds at any spot on 
the two sides of the chest by a series of consecutive observations. 
Both these points are very important. It is no small advantage 
to be able to examine two portions of the chest without shifting 
our position, or the position of our patient, or making any move- 
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ment of the head; for these are precisely the cu'cumstances 
which are most favorable for the detection of the slightest dif- 
ference in the sounds on the tAvo sides of the chest. Therefore, 
if this alone were attainable by the aid of Dr. Alison's instru- 
ment, it should be in the hands of every auscultator; but expe- 
rience proves that it possesses other powers, which render it in- 
dispensable to every practitioner. Not only does it enable us to 
listen at one and the same moment to sounds emanating from 
two diifcrent parts of the chest, but it infallibly determines upon 
which side of the chest the sounds are loudest and most intense. 
For, strange as it may appear, it is nevertheless the f^ict, that 
when sound is conveyed to both ears simultaneously, but is 
louder, however slightly, on one side than on the other, the 
Aveaker sound is eclipsed or nullified, so that sound is heard on 
the stronger side, whereas little or no sound is audible on the 
weaker side. In the early stage of phthisis, when disease is 
often confined to one side, and occasions a slight difference only 
in the force and character of the respiratory sounds on the two 
sides, the value of this differential stethoscope is self-evident. 

But whilst its value as an occasional aid to diagnosis is ad- 
mitted, it must not be regarded as a substitute for the ordinary 
wooden stethoscope. It is just as formidable in appearance, and 
in other respects as inconvenient in practice, as Dr. Leared's 
double stethoscope, and it requires to be handled with extreme 
nicety. The extremities of the tubes must be fitted closely and 
equally into each ear, the other extremities applied to the chest 
in a similar manner, and the elastic portions of the tubes kept 
equally straight. If these points are not strictly attended to, 
differences of sound will be necessarily engendered. Further, 
it has a disadvantage which is fjital to its use by many practi- 
tioners, viz., that the sense of hearing in the two ears of the 
auscultator must be of tolerably equal acuteness. 

Another form of instrument, introduced by Dr. Scott Alison, 
and termed by him a "hydrophone,"^ deserves a passing notice. 
It consists of a flat India-rubber bag, about three times the size 
and of the same thickness as a watch, partially filled with water, 
and it is used as a medium between the ear and the chest-walls. 
When the patient is very thin, and the intercostal spaces are 
deeply sunk, so that the surface of the chest is irregular, and 
the application of the ear or of the stethoscope is difficult, the 
hydrophone greatly facilitates auscultation. It fills up the de- 
pressions on the surface of the chest, and closes the external 
car of the auscultator, and thus enables him to hear sounds 



1 From i)o%c, water, and <7>*v», voice. 
6 
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issuing from the chest which would otherwise be inaudible. But 
it somewhat deadens the sounds as heard through an ordinary 
wooden stethoscope, and it does not, any more than immediate 
auscultation, enable the auscultator to isolate any particular 
part of the chest, nor to examine the axilla or other parts Avhere 
the ear cannot be placed in close approximation to the chest- 
walls, so that practically its use is restricted to those cases in 
which the chest is too thin and the surface too uneven to admit 
of being examined by the ordinary wooden stethoscope. In 
such cases, and especially as an aid to the flexible stethoscope, 
it is of some value. 

In the performance of auscultation, just as of percussion, cer- 
tain precautions are necessary to insure accurate results. The 
chest should be uncovered, or, if exposure be inadmissible, the 
covering should be as thin as possible, so as not to offer any 
material obstruction to the transmission of sound, and of a soft 
yielding nature, so as not to occasion any friction or rustling 
which may interfere with or overpower the sounds from within 
the chest. A calico chemise or nightgown, a soft towel, or an 
old napkin smoothly spread over the surface, answers the pur- 
pose perfectly well. The position of the patient should, if pos- 
sible, be regulated in the manner pointed out in the chapter on 
" Percussion, and, for the reasons already insisted on, great 
care should be taken to subject each corresponding portion on 
the two sides of the chest to a precisely similar examination. 
The posture of the examiner should be easy and unconstrained; 
and with the view of avoiding the necessity of assuming incon- 
venient :positions, the physician should be able to employ both 
ears, and should practise both ears accordingly. The examina- 
tion should be conducted in a quiet room, and all friction be- 
tween the stethoscope and the clothes should be strictly avoided. 
Care, too, must be taken not to place the stethoscope over stiff 
hair on the surface ; for the intervention of hair between the 
chest and the instrument may occasion a fine crepitating sound, 
greatly resembling the crepitation of pneumonia, and thus may 
give rise to misconception. So again, if immediate auscultation 
is had recourse to, the hair should be put aside from around the 
• ear in contact wuth the chest ; for if any portion intervenes be- 
tween the ear and the chest, a noise is apt to be produced w hich 
may be readily confounded Avith certain morbid sounds emanat- 
ing from the lungs. 

But certain further precautions are specially applicable to the 
use of the stethoscope. The slightest interval between any por- 
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tion of the thoracic end of the instrument and the surface to 
Avhich it is applied prevents the free transmission of the chest- 
sounds to the ear, and it is therefore necessary to hold the in- 
strument at right angles to the surface, so that every part of its 
extremity may be kept closely and evenly in contact with the 
parietes. If the patient be so thin as to render it impossible 
for the whole circumference of the extremity of the stethoscope 
to be placed in close contact with the chest, a pad of soft linen, 
or a piece of India-rubber, or the hydrophone, may be em- 
ployed to fill up the depressions between the ribs, and so to pro- 
duce an even surface for its application ; or, if this proceeding 
be not adopted, the instrument must be discarded, and the hy- 
drophone, or else "immediate" auscultation, had recourse to. 
Again, the character of the sounds is altered, and their trans- 
mission is interfered with, if the ear be not applied to the steth- 
oscope with a sufficient degree of pressure: whilst, on the other 
hand, it is obvious that forcible pressure on a thin and tender 
chest cannot fail to occasion pain, and in some measure to in- 
terfere with the respiratory movements. Hence the instrument 
should be applied firmly, yet not heavily or forcibly. In stout 
persons, however, it is necessary to exert more than usual pres- 
sure, in order to compress the loose adipose tissue and thus in- 
crease its conducting power ; and, if any oedema of the surface 
exists, an amount of pressure must be employed sufficient to 
squeeze out all the serum contained in the cellular tissue im- 
mediately beneath the stethoscope. For, not only is serum a 
bad conductor of sound, but, by its escape from the cells under 
pressure, it may give rise to a fine bubbling, or to* a creaking 
noise of a jerking character, the former of which, except by its 
continuance when the patient holds his breath, and by its dis- 
appearance after continued steady pressure with the stethoscope, 
is scarcely distinguishable from pneumonic crepitation, and the 
latter from certain forms of pleuritic friction. The same holds 
good in a modified degree when the chest-walls are emphysema- 
tous, as from a broken rib. 

Beyond all this, it is in the highest degree necessary to ac- 
quire the power of giving the undivided attention to the sounds 
emanating from the chest — a power only to be obtained by 
habit; and it is equally essential to practise the mechanical ap- 
plication of the stethoscope; to learn how to place it evenly on 
the chest ; to hold it there firmly ; to ascertain by means of the 
fingers whether every portion of its thoracic end is in close con- 
tact with the skin, and, if not, to adjust it properly, and then 
remove the contact of the fingers ; to fit the ear readily to the 
ear-piece ; and to employ sufficient, but not more than sufficient 
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pressure. Nicety in all these matters is only to be obtained by 
diligent practice, and it is the more necessary because clumsi- 
ness or roughness in the use of the stethoscope at once fright- 
ens the patient and indicates an inexperienced auscultator. 

In conducting a physical examination of the chest, the student 
will do well to observe a particular order of proceeding. On 
ordinary occasions the best method is to begin by carefully in- 
specting the chest, its form, size, and movements; next, to em- 
ploy the sense of touch, ascertaining in this way the amount of 
movement and the character of the vibrations in different parts, 
and then to have recourse to percussion, first on the clavicles, 
then on the anterior surface of the chest, proceeding from above 
doAvnwards, next on the lateral regions, and lastly, on the pos- 
terior part of the chest. The stethoscope should then be made 
use of, and the parts examined b}^ its means in the same order. 
The various methods of examination w'ill thus severally furnish 
evidence as to the condition of the parts within the chest, which, 
taken together, will often justify our forming conclusions not 
warranted by the signs obtainable by any single method of ex- 
amination. 

It is sometimes objected that such an examination is tedious 
to the physician and wearisome to the patient, and therefore 
practically ought not to be employed. But an attentive student 
will soon perceive that if the examiner is skilful and well prac- 
tised, and is systematic in his method of proceeding, a few min- 
utes will usually suffice to elicit information not otherwise attain- 
able. Even when, in obscure and difficult cases, it is necessary 
to devote more time and attention to the investigation of the 
disease, it certainly is our duty to sacrifice such time, and for 
once to run the risk of fatiguing our patient, rather than to un- 
dertake the treatment of the case in doubt or ignorance as to 
our patient's disorder. In the simplest case, mischief often oc- 
curs in situations where the general symptoms least betoken its 
existence; and therefore, if the whole chest be not examined be- 
fore an opinion is expressed, or a line of treatment decided on, 
a grievous error may be made. 

The examination should be commenced whilst the patient is 
breathing naturally; he should then be desired to take a deep 
inspiration, then to speak, then to cough, and then ao-aiu to 
breathe naturally as is his wont. By these means, as '^vill be 
explained hereafter, it will often happen that much valuable in- 
formation not otherwise attainable may be acquired, and the 
real condition of the lungs ascertained. 

One difficulty occasionally presents itself, Avhich is not to be 
overcome without much ingenuity and patience. Some persons, 
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when under examination, seem incapable of breathing naturally, 
and equally so of taking a deep inspiration. When told to do 
either the one or the other, they commence a series of unnatural, 
awkward movements, which materially impede the entry of air 
into the lungs, or modify the sounds to which it gives rise; they 
open the mouth, raise the shoulders, and fix the chest, without 
the least attempt at full inspiration; or, if they do breathe effi- 
ciently, they draw in the air through the compressed lips, or else 
open the mouth and relax the fauces in such a manner as to oc- 
casion noises which overpower the sounds produced within the 
chest. Thus, not unfrequently considerable difficulty is experi- 
enced in making a patient breathe in such a manner as to enable 
us to judge of the condition of the lung. In some such instances 
our object may be attained by telling him to sigh, or to fill the 
chest, or to draw a deep breath, exemplifying the action by 
breathing deeply and noiselessly several times in succession, and 
desiring him to imitate our action. But not unfrequently even 
these expedients fail; and then the only means of effecting our 
object is by directing him to speak or cough for some moments 
consecutively, when, after the repeated short expirations which 
accompany those acts, a full, noiseless inspiration follows, and 
he does involuntarily what his previous efforts had failed to ac- 
complish. 



CHAPTER VIL 

RESPIRATORY SOUNDS. 

The next points for consideration are, the cause and nature 
of the respiratory sounds, and the modifications they undergo in 
disease. 

It may be well to premise that two sounds are audible by aus- 
cultation accompanying each act of respiration — the one corre- 
sponding to the act of inspiration, the other to that of expiration, 
and named accordingly the "inspiratory" and "expiratory" 
sounds. These sounds are heard of varying duration, rhythm, 
and character in different portions of the respiratory tract. 
Along the pharynx, larynx, and trachea, they are of nearly equal 
duration, the latter being somewhat the most prolonged;^ a dis- 

1 Tlie ditteronce in point of duration is very slii^lit, and, frequently, is not 
perceptible. When it does exist, it is attributable, I believe, to the fact, 
that after the completion of the respiratory act a pause ensues, which admits 
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tinct interval occurs between tlie cessation of the former and the 
commencement of the hitter; and they are loud, dry, hoarse, and 
holloAV, as if caused by a rush of air through a tube of consider- 
able diameter, rough and irregular on its internal surface. This 
is the character of what is termed "•tracheal respiration." 

Beneath the upper bone of the sternum, and in thin persons 
between the scapulje at a point corresponding to the bifurcation 
of the trachea and the origin of the larger bronchi, the rhythm 
and character of the sounds are altogether changed. There is 
no longer the same interval between them, — they follow each 
other more closely; the inspiratory sound is considerably longer 
and louder than the expiratory, and both are softer, less loud 
and dry, less hollow and less blowing than the sounds heard over 
the trachea. These points characterize what has been termed 
"bronchial respiration," or "tubular breathing." 

Passing still further along the respirator}^ tract to those parts 
of the chest which contain only the ultimate ramifications of the 
bronchi and the vesicular structure of the lung, the character of 
the sounds changes again. There no longer exists any appre- 
ciable interval between the inspiratory and expiratory sounds; 
the former is above twice as long as the latter, and is heard of a 
higher pitch — so that whilst the inspiratory sound accompanies 
the whole inspiratory act, and is soft, breezy, gradually devel- 
oped, and continuous, the expiratory sound is short, weak, and 
in some persons almost, if not quite inaudible, especially on the 
upper part of the left side of the chest. These are the peculiar- 
ities of what has been termed "pulmonary respiration," and the 
sound is known as the "respiratory" or "vesicular" murmur. 

The source of these respiratory and expiratory sounds, and 
the cause of their modification at different parts of the respira- 
tory tract, admit of satisfactory explanation. The sounds them- 
selves are traceable to the vibrations excited in the air by the 
irregularities of the surface over which it passes during each act 
of inspiration and expiration, as also, probably, in some slight 
degree to the alternate expansion and collapse of the lung-tissue; 
the difference in their duration, rhythm, character, and loudness 
in the various portions of the respiratory tract, to differences in 
the velocity and volume of the current of air in the different 
parts, to the nature of the channels through which it travels, to 
their position as regards the chest-walls, to the direction of the 
respiratory blast, and the consequent readiness with which the 

of the uninterrupted continuance, for a few seconds, of the sonorous vibra- 
tion excited during earpiration ; whereas the expiratory blast commences im- 
mediately on the cessation of inspiration, and thus destroys or prevents the 
continuance of the sonorous vibrations excited during that act. 
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sounds arc conveyed to the ear. If the several conditions at- 
tending the production of sound and its transmission to the ear 
in different portions of the respiratory tract are carefully con- 
sidered, the cause of the observed varieties Avill be at once ap- 
parent. 

To begin with the inspiratory sounds. What are the precise 
conditions observed in the first portion of the respiratory tract? 
The cai-tilaginous rings of the trachea are strongly marked, and 
its walls, therefore, are rough and irregular; the calibre of the 
tube is considerable, the volume of air passing through it is large, 
and as the current is drawn in Avith immense force, it traverses 
this portion of its course with great velocity. Hence the result- 
ing sound is loud, dry, hoarse, and hollow, conveying the im- 
pression of air rushing through a tube of considerable diameter, 
rough and irregular on its internal surface. The trachea being 
superficial in position, the sound reaches the ear in all its loud- 
ness, roughness, and hollowness. 

Below the bifurcation of the trachea the bronchi subdivide into 
smaller and smaller tubes, and the cartilaginous rings Avhich 
enter into their composition become less and less pronounced, 
until in the terminal ramifications of the bronchi they cease to 
exist, and the tubes are smooth on their internal surface. Thus 
differences are at once perceptible in the causes of sound in the 
different portions of the respiratory tract. The rush of air is 
the same in all, but the calibre of the tubes through which it has 
to pass decreases gradually, and the nature of the surface over 
which it travels varies greatly in the different parts of its course. 
In the trachea and upper air-passages the air meets with little 
or no impediment beyond that presented by the roughness and 
irregularity of their walls ; in the larger bronchi it has to en- 
counter the obstacle presented by the subdivision of the bronchial 
tubes; whilst in the third part of its course, where it passes 
along the terminal bronchial ramifications into the vesicular 
structure of the lungs, it no longer meets Avith the roughness 
presented by the existence of the cartilaginous rings, but it has 
to overcome the contractile power of the air-passages and is 
thrown into vibration by impinging upon the uneven, irregular 
surface of the pulmonary vesicles. This further difference is 
also to be remarked, that wdiereas the larger bronchi are well 
calculated, from the firmness and elasticity of their walls, to re- 
flect and propagate any sound Avhich may be generated within 
them, and in some situations are close to the parietes of the 
chest, the smaller bronchial ramifications are devoid of cartilag- 
inous rings to keep their sides asunder, and are mostly sur- 
rounded by the spongy tissue of the lung — a bad conductor of 
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sound. The result is just what might have been anticipated, viz., 
that the inspiratory sound emitted from the larger bronchial 
tubes, though less loud and rough, less hollow and less blowing 
than the tracheal inspiratory sound, is far louder, more rough 
than, and of a different character from the soft, breezy, vesicu- 
lar murmur which arises from the terminal portions of the re- 
spiratory tract; and further, that this vesicular murmur, which is 
superficial in its situation and reaches the ear without difficulty, 
is alone heard in every portion of the chest where the bronchi 
do not come in close proximity to the thoracic walls. Nor can 
the latter circumstance excite surprise after what has been stated 
in a previous chapter^ relative to the conducting power of dif- 
ferent media ; for, independently of the fact that the superficial 
position of the vesicular murmur necessaril}'^ leads to its ob- 
scuring or overpowering any more deeply seated sound, it is 
obvious that, except when the bronchial tubes are placed in close 
proximity to the thoracic walls, all vibrations originating in the 
bronchi must pass from air to membrane, and from membrane to 
air, many hundred times before they can reach the surface of 
the chest. Thus the medium of their transmission is constantly 
changed, and at each change their intensity is diminished. 

The duration of the inspiratory sound in different portions of 
the respii-atory tract is also regulated in accordance with fixed 
laws. The smaller the size of the air-passages through which 
the current of air has to pass, the weaker, cceteris paribus, the 
current which will produce sonorous vibrations therein. Thus 
the mspiratory blast Avill occasion sound in the vesicular struc- 
ture of the lung, and in the smaller bronchial passages, before 
it has acquired sufficient intensity to cause sonorous vibrations 
in the trachea and larger bronchi, and it will serve to keep up 
such vibrations in the pulmonary vesicles and the terminal 
branches of the bronchial tubes for some time after it has ceased 
to occasion sonorous vibrations in the larger bronchi and the 
windpipe. Hence it occurs that the vesicular inspiratory sound 
is more prolonged than the tracheal and the larger bronchial in- 
spiratory sounds. 

So again, in regard to the rhythm of respiration, and to the 
duration, character, and loudness of the expiratory sound in dif- 
ferent portions of the respiratory tract. Many of the causes 
which give rise to sound during inspiration produce no such 
effect during expiration, and this holds good especially in regard 
to those causes of sound which exist in the pulmonary portion 
of the respiratory tract. Thus during expiration the current of 



1 Chap. V, p. 46. 
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air does not meet Avith resistance from the contractility of the 
air-passages as it does in ordinary inspiration, and being no 
longer inwards and ngainst the irregular surface of the air- 
vesicles and the edges of the bronchial subdivisions, but out- 
wards, in the same direction with those causes of vibration, it is 
in no way acted on by them.^ Hence, as the expulsion of air 
from the air-vesicles takes place gradually, as the current is 
necessarily small and weak, and as in their natural condition the 
walls of this portion of the air-passages are smooth, so that the 
air meets with no obstacle in traversing them, the expiratory 
sound over healthy lung-substance is soft and weak. Such as 
it is, however, it takes its origin in the collapse of the lung and 
the rush of air from the air-vesicles, and commencing, therefore, 
with the commencement of expiration, it immediately succeeds 
the cessation of inspiration. But it is necessarily much shorter 
than the inspiratory sound ; for the resistance to the exit of air 
from the chest is less than that to its entrance into the lungs, 
whilst the expiratory muscles, aided by the natural resiliency of 
the lungs,^ and by the elasticity of the costal cartilages, form an 
expulsive power about one-third greater than that concerned in 
the act of inspiration.^ And to such an extent do these causes 
opei-ate in influencing the duration of the act, that pulmonary 
expiration is found to occupy not much above one-third of the 
time occupied by the act of inspiration. 

In the other portions of the respiratory tract, a material dif- 
ference is observed in the rhythm of respiration and in the char- 
acter and duration of the expiratory sound. The more remote 
any portion of the respiratory tract from the air-vesicles whence 
the air is expelled, the larger, of coui'se, the calibre of the tubes 
through which the air has to pass ; the larger and stronger 
must be its current, in order to excite sonorous vibrations 
therein, and the longer, consequently, the time which must 
elapse before such vibrations can be produced ; in other words, 
the longer must be the interval between the cessation of the 
inspiratory and the commencement of the expiratory sound. 

' The diiforence resulting from this arrangement may be illustrated by the 
effect of blowing first against the edges of a sheet of paper, and then along its 
surface. 

2 Tlie power of this resiliency of the lungs has been shown experimentally 
by Dr. Carson, in a paper published in the " Philosophical Transactions" 
for 1820, and its importance on the mechanism of respiration is manifest in 
the symptoms observed in emphysema, in which this elasticity of the lungs 
is lost. 

3 See a paper by Dr. Hutchinson, " Mod.-Cbir. Trans.," vol. xxix ; and 
also Valentin, " Lehrbuch dcr Physiologic des Menschen," p. 529, quoted by 
Dr. Davies. 
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Hence, Avhilst in the pulmonary portion of the respiratory tract 
the expiratory succeeds immediately to the inspii-atory sound, 
a distinct interval occurs between the two sounds over the 
bronchi, and a still longer interval over the trachea. Moreover, 
in the bronchi, as in the vesicular portion of the respiratory 
tract, the causes of sound during expiration are far less numer- 
ous than those which operate during inspiration, for the vibrat- 
ing tongues formed by the subdivision of the air-passages are 
not, as during inspiration, opposed to the current of air, but 
are in the same direction with it. Thus it happens that the 
bronchial expiratory sound, though louder and rougher than 
the vesicular expiratory murmur, is neither so loud nor so rough 
as its corresponding inspiratory sound, nor, for the reasons 
already stated, is it nearly so prolonged. 

In the third portion of the respiratory tract the calibre of the 
air-tubes (the trachea and larynx) is still larger, and conse- 
quently a longer time elapses after the cessation of inspiration 
before the expiratory blast acquires sufficient volume and 
strength to throw the air into sonorous vibration. But when 
once this point has been reached, the force of the blast, the 
i-oughness of the internal surface of the passage, and the tension 
of its walls, are such as to insure the production and mainten- 
ance of sonorous vibration as long as the expiratory effort is 
continued. Indeed, the causes of sound in this portion of the 
respiratory tract are almost the same during expiration as during 
inspiration. Thus it is found that the tracheal expiratory sound, 
though commencing later, or, in other words, after a longer 
interval than the bronchial expiratory sound, is of longer du'i-a- 
tion than that sound, and indeed is equal in that respect to the 
tracheal inspiratory sound. * 

^ The importance of these facts, as bearing on the diagnosis of 
disease, will be manifest when it is stated that the res'iiiratory 
sounds undergo modifications corresponding to any physical 
alteration produced in the condition of the lung-substance or 
the air-passages, or in the freedom of ingress or egress of the 
air. At present it is sufficient to mention the circumstance, 
which will be illustrated and explained as each separate mwlifi- 
cation of breathing is reviewed. 

And first in regard to the varieties of respiration which are 
compatible with a healthy condition of the lungs. What is their 
nature, and what are their causes ? 

The respiration already described is that of a healthy adult 
of middle age. In infancy, in childhood, and in old age, the 
conditions are somewhat different, and the respiratory sounds 
vary accordingly. In infancy, the inspiratory muscles are 
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■weak, and have a difficulty in overcoming the resistance offered 
to a full inspiratory effort by the elasticity of the chest-walls 
and the resiliency of the lungs. Hence, as the diaphragm is 
the most powerful of the inspiratory muscles, the respiration is 
almost wholly abdominal; and as the resistance offered by the 
elasticity of the chest increases rapidly with the increase of 
thoracic expansion,' the breathing is necessarily short and hur- 
ried, and the lungs being imperfectly expanded, the respiratory 
sound is faint. In childhood, or, in other words, when the 
strength has increased, and the muscles have become more fully 
developed, the cliest expands freely at each inspiration ; indeed, 
the thoracic walls, being extremely elastic, admit of great free- 
dom of action in the lungs: the resiliency of the lung-tissue is 
remarkable ; the pulmonary air-vesicles are small, so that a 
larger number of them exist within a given space than are to 
be found within the same space in adult life, whilst, as the walls 
of the chest are thin, the respiratory sounds are transmitted 
with great readiness to the ear. The result of these various 
circumstances is, that the faint respiratory sounds of infancy 
are replaced by breathing sounds which are louder and more 
intense than those heard at a more advanced age, though their 
character remains unchanged. This modification of breathing 
is termed puei'ile respiration. 

In old age, on the contrary, the costal cartilages are stiffened, 
the elasticity of the lung-tissue is diminished, and consequently 
the play of the lungs is lessened. The inspiratory sounds, there- 
fore, are usually less intense than in early adult life, and the 
expiratory sound is more prolonged. This modification is 
termed senile respiration. 

In youth the respiration is more frequent or rapid than in 
adult life, and in all persons, particularly in women, and in 
those especially who are accustomed to tight lacing, the pulmo- 
nary respiratory sounds are fuller in tlie upper than in the 
lower part of the chest, in consequence of the greater play and 
more thorough inflation of that portion of the lungs.- They 

^ " JMed.-Chir. Trans.," vol. xxix. 

2 This is strictly true, for tight lacing, or, indeed, anything which re- 
strains the action of the lower ribs, must necessarily occasion increased action 
of the upper part of the chest. But something more than this is needed to 
explain the remarkable action of the upper part of the chest in women, for 
the contrast between the respiratory movements in the male and female is 
almost as marked in naked savages as in tightly clad and civilized Euro- 
peans. Probably the cartilages of the ribs are endowed with extraordinary 
elasticity, and the int'-'rcostal muscles with unusual power and freedom of 
action ifi the female, with the view of obviating the great interference with 
respiration, which would otherwise result from the enlargement of the gravid 
uterus, and the consequent obstacle to the descent of the diaphragm. 
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are often particularly loud and intense in nervous persons suffer- 
ing from hysteria and other similar affections, for the reason, I 
believe, that, when under the excitement of examination, such 
persons breathe more deeply and forcibly than under ordinary 
circumstances; whilst in certain individuals they are unusually 
weak, in consequence, I believe, of the large relative size of the 
lungs, and the less necessity which therefore exists for the full in- 
flation of the air-vesicles.^ In neither instance, however, is the 
character of the sound altered, nor is the peculiarity alluded to 
attributable to disease. Sometimes, even when the inspiratory 
sound is as loud as usual, the expiratory sound is very weak, 
and in certain instances is unattended by any audible sound, 
especially in the left infra-clavicular region. Again, when cor- 
responding portions of the chest are examined, the mspiratory 
sound is usually found to have the same character on both sides, 
though it is sometimes louder on the left supra- and infra-clavicular 
regions than it is in the corresponding regions on the right side. 
But the ('a:piratory sound is commonly louder and more prolonged 
in the supra- and infra-clavicular regions on the right side, and 
in the superior scapular and inter-scapular regions on the same 
side, than it is on the left, the difference being more perceptible 
at the inner than at the outer part of these regions, and more 
strongly marked in females than in males. Indeed, if the ob- 
servation be confined to the right infra-clavicular region, it may 
be stated almost as a rule that the intensity and duration of the 
expiratory sound are greater on the right than on the left side, 
the difference being most marked in thin, nervous females. 
Again, in certain instances, the sounds of respiration on both 
sides of the chest are either weak and indeterminate in character, 
or else are replaced by an indistinct humming. 

Now, it must be distinctly understood that the existence or 
non-existence of the varieties of breathing already described af- 
fords no criterion as to the presence of disease. They may not 
exist, and the patient may be perfectly free from disease; or 
they may be strongly marked, and he may be healthy neverthe- 
less. But it is otherwise in regard to certain modifications of 
respiration, to which we have now to direct our attention. Those 
already mentioned derive their chief importance from the fact 

1 Direct experiment with the spirometer has convinced nic that in the 
majority of such cases, the vital capacity is above the average, or, in other 
words, that the size of the lungs relatively to the body and "the circulatory 
apparatus is unusually large ; and nothing can be conceived more directly 
conducive to weak respiratory sounds during tranquil resjiiration than a 
breathing apparatus which, being unusually capacious, is imperfectly or 
partially expanded at each inspiration. 
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that, if not rightly interpreted, they might often lead to a pre- 
sumption of disease: those now to be described are always indic- 
ative of an unhealthy condition of some portion of the respira- 
tory apparatus. They consist of changes in the intensity, rhythm, 
and quality of the breathing sound, and it will be seen that in 
the first two varieties the duration of the sounds occupy an im- 
portant place. 

1st. In IntensiUj, the respiratory murmur may be — 

(a) Exaggerated or increased. 

(b) Weak or diminished. ' 
(e) Weak and indeterminate. 
(d) Absent or suppressed. 

2d. In Rhythm («), the respiration may be jerking or inter- 
rupted (the respiration saceadce of 
Laennec). 

{h) An interval of greater or less duration 

may intervene between the inspiratory 

and expiratory acts. 
{c) The relative duration and intensity of the 

inspiratory and expiratory sounds 

may be altered. 

3d. In Quality, the sounds may be — 

(a) Coarse, harsh, or rough. 
ib) Blowing or whiffing. 

(c) Of a hollow character. 

{d) Accompanied by a metallic resonance. 

1st. Intensity. — (a) Exaggerated breathing, as contrasted 
with the natural pulmonary respiration, is characterized by the 
greater intensity and duration of its sounds. It is sometimes 
termed '■'■puerile" respiration, from its resemblance to the loud 
respiration of children; and '■^ supjjlementcu'y," from the fact 
that it is not abnormal in character, but is simply caused by an 
inordinate action of certain healthy portions of the lungs, set up 
to supply the deficiency of respiration consequent on the inac- 
tivity^ of other portions which are destroyed or affected by dis- 
ease.' Thus, in fact, it is due to locally increased pulmonary 

1 The term " puerile," as applied to this variety of respiration, is singularly 
ina])propriatt', inasmuch as " jiuerile " breathing is a healthy type of respira- 
tion occurring in children, and "exaggerated" breathing is commonly met 
with in adults, and is essentially dependent on the presence of disease in some 
other portion of the lungs. The term " supplementary " is at once appro- 
priate and significant of the true nature of this variety of breathing. 
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action; and its peculiarity is derived partly from the unusually 
large number of air-vesicles in any given space inflated at each 
act of inspiration, partly from the completeness of their disten- 
sion, and partly from the increased volume of air and the un- 
■wonted force and rapidity of its current in those portions of the 
lungs where the exaggerated breathing sound exists. Unlike 
the puerile respiration of children, and the naturally loud breath- 
ing which is sometimes met Avith in the healthy adult, exagger- 
ated breathing is never heard diffused entirely throughout the 
chest/ It exists at one spot and not at another, according to 
the position and extent of the mischief in which it takes its 
origin ; its intensity is greatest close to the actual seat of disease ; 
and, after a time, it may become inaudible where it had previ- 
ously existed in well-marked character. Owing to the close 
proximity of disease, wdiich may obstruct the bronchi, and thus 
offer some impediment to the egress of air, the expiratory sound 
is often prolonged relatively as well as absolutely; but this is a 
modification which, though frequently coexistent with exagger- 
ated breathing, is essentially distinct from it in its mechanism, 
and is attributable to causes which are not necessary to its pro- 
duction. 

Thus, then, as anything Avhich prevents the free play and 
perfect action of any portion of the pulmonary tissue may give 
rise to exaggerated breathing in other portions of the same or 
opposite lung, its presence should lead us to search out and 
discover the cause and seat of the obstruction of which it is the 
certain index. The mere fact of the existence of exaggerated 
breathing is positive proof of pulraonarj'- obstruction ; the cause 
and seat of the obstruction may vary according to circumstances. 
Fluid effused into the pleural cavity by compressing the lung 
and thus interfering with its action ; aneurismal or other tumors, 
by pressing on and thus obstructing the bronchi ; mucus or other 
matters blocking up the air-passages ; pneumonic exudation ; san- 
guineous effusion ; tuberculous or other deposits, by condensing 
the lung-tissue; or, on the other hand, vesicular emphysema, 
by diminishing its elasticity, and thus impairing the action of 
circumscribed portions, may, one and all, produce exaggerated 
breathing of greater or less extent and intensity in the adjoin- 
ing healthy pulmonary tissue. The only other condition in 
which it occurs is that of spasmodic asthma, in which the healthy 
tissue of the lung, suddenly released from bronchial spasm, is 

1 The only exception to this rule is in " spasmodic asthma," when the na- 
ture of the complaint is well marked and obvious, and the exaggerated 
breathing is of only temporary dui'ation. 
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immediately inflated by a deep and forcible inspiration. In such 
a case as this the exaggerated breathing is only of temporary 
duration, and the nature of the malady is sufficiently obvious ; 
but in every other instance its nature, seat, and extent require 
careful investigation. 

(b) Weak respiration contrasts strongly with exaggerated 
breathing. Its sounds, though not altered in character, are di- 
minished in intensity and duration. Referable simply to defi- 
cient expansion of the pulmonary tissue, it may arise from any 
cause which directly or indirectly interferes with or controls the 
inflation of the lungs. Hence its causes are numerous, and re- 
quire care and judgment in their discrimination. Malforma- 
tions of the chest, from whatever cause arising, may give rise to 
this modification of breathing, and so may deficient muscular 
action, whether from debility, exhaustion, or paralysis, on the 
one hand, or as the result of pain, as in pleurisy, intercostal 
rheumatism, or peritonitis, on the other. Defective pulmonary 
elasticity, as in vesicular emphysema, is another fertile source 
of weak respiration, and any obstruction of the air-passages, 
whether from internal causes or from causes external to the 
lungs, Avill also give rise to it; — the chief internal causes being 
certain diseases of the larynx ; thickening of the mucous mem- 
branes lining the bronchi, with consequent diminution in the di- 
ameter of the air-tubes ; an accumulation of mucus or other se- 
cretion in the trachea or bronchi ; and the presence of foreign 
bodies or the deposit of tuberculous or other matter in the inte- 
rior of the air-passages ; — the external causes being the pressure 
of enlarged bronchial glands, or of aneurismal or other tumors ; 
moderate effusions into the cavity of the pleura or pericardium ; 
pneumothorax ; or, in short, anything which removes the lungs 
from the chest-walls, or so far presses upon the pulmonary tis- 
sue as to interfere with the due performance of pulmonary 
respiration, without altogether obstructing or annihilating it. 
Sometimes weak respiration is of temporai-y duration only, or 
recurs in an intermittent form, indicating an equally temporary 
or occasional interference with the entry of air into the lungs. 
Thus, it results from the partial closure of the glottis which oc- 
curs in whooping-cough, and is met with in spasmodic asthma, 
pleurodynia, and other affections, and its intermittence consti- 
tutes an important element of diagnosis in cases in which aneu- 
rismal or other movable tumors press upon the larger bronchi, 
and in those also in which obstruction is caused by the presence 
of foreign bodies in the main bronchi on either side of the chest. 

(c) Under the head of weak respiration may also be ranged 
certain cases in which the breathing sounds are either weak and 
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indeterminate in character, or else are replaced by an indistinct 
humming. This condition of respiration is not necessarily 
limited to unhealthy persons, as I have met with several well- 
marked instances of it in persons enjoying robust health. 

(d) Absence or suppression of respiration. — The total absence 
of respiratory sounds denotes the existence of causes Avhich either 
obstruct the bronchi completed, or else prevent the action of the 
lungs. The one essential condition is that air shall not permeate 
the lung-tissue. Thus, the causes already mentioned as pro- 
ductive of weak or diminished respiratory sounds may lead, when 
still further developed, to their entire annihilation. Excessive 
tuberculous, cancerous, or other infiltration of the lung, or of 
any portion of it ; an extreme degree of vesicular emphysema ; 
complete occlusion of a bronchus, whether from internal ob- 
struction, or from external pressure, as from aneurismal or other 
tumors ; large collections of fluid or of air in the chest, com- 
pressing the entire lung and forcing it back, a carnified, im- 
pervious mass, against the vertebral column, — these are some of 
the causes of absent respiration, the two latter being of most 
frequent occurrence. 

2d. Rhythm. — During healthy respiration, inspiration and 
ea^piration take place evenly ; the expiratory follows closely 
upon the inspiratory movement, and a brief interval of repose 
follows the completion of each respiratory act. These general 
characters hold good, whatever may be the increase or decrease 
in the frequency of the respiration, so that the expiratory sound 
maintains its due relative bearing to the inspiratory, the ratio of 
the one to the other being about 1 to 4. But in disease various 
modifications are observed. Thus — [a) the mode of evolution of 
the sounds may be altered, and instead of being even and con- 
tinuous from their commencement to their close, both sounds, 
but especially the inspiratory, may become jerking or inter- 
rupted — evolved, as it were, by instalments. This is the respi- 
ration saccadee of Laennec, — the cogged-wheel respiration of 
some English authors, [h] Expiration, instead of following 
■closely upon inspiration, may be separated from it by a distinct 
interval or pause. And (c), instead of bearing their due rela- 
tive proportion to each other, the sound of expiration may be 
increased in intensity and duration until it becomes louder than 
the inspiratory murmur, and extends over the normal interval 'of 
repose, so that inspiration succeeds expiration with scarcely an 
appreciable interval of silence. 

\a) The first-named variety, when existing generally over one 
or both lungs, is indicative of something giving rise to irregu- 
larity in the act of inspiration. Thus, timidity or nervousness 
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whilst the patient is undergoing examination ; the pain of pleurisy 
or intercostal rheumatism ; spasmodic affections of the air-pas- 
sages ; or, indeed, any cause -which will produce occasional 
checks during the act of respiration, may give rise to jerking 
interruption in the sounds. And as the cause of such irregu- 
larity in any particular instance must be sufficiently obvious, the 
existence of generally diffused jerking respiration is compara- 
tively unimportant in a diagnostic point of view. But when it 
exists in small portions only of the lungs, and when, more espe- 
cially, it is met with in the upper part of the chest, its practical 
significance can hardly be overrated, inasmuch as the finely di- 
vided jerking respiration, or, as it has been termed, the " cogged- 
wheel" rhythm of respiration, heard in that situation, is a fre- 
quent accompaniment of incipient tuberculization of the lungs. 
Its immediate cause is not quite determined. It is commonly 
supposed to be referable to the presence of thick, tenacious 
mucus, which presents some obstruction to the free ingress and 
egress of the air. But although this is doubtless a frequent 
cause of it, I am strongly inclined to the belief that it may arise 
independently of mucus in the air-passages, as a result of ob- 
struction, consequent on pressure caused by the presence of 
tubercles or some other form of consolidation. Not only is it 
easy to conceive how the presence of tubercles or other solid 
matters may press upon the smaller bronchi and produce such 
obstruction, but I have so often met with jerking respiration, 
during the early stage of tubercle, in persons who at the time 
Avere quite free from cough, expectoration, rales, and every other 
evidence of mucus in the air-tubes, that I cannot regard it as 
invariably, or even generally, referable to the presence of mucus. 
It is always due to temporary local obstruction of the air-tubes, 
of such a nature as will yield to the force of the inspiratory blast 
as soon as the expansion of the lungs has reached a certain point; 
but I believe that the obstruction is usually occasioned by 
thickening of, or pressure on, the walls of the air-passages, and 
not by the presence of thickened mucus. 

(b) The second variety in which a distinct interval or pause 
occurs between the close of inspiration and the commencement 
of expiration is of less importance in a diagnostic point of view. 
It may depend upon any cause which puts a stop to the produc- 
tion of sound before the close of the respiratory act; or which, 
on the other hand, prevents the production of sound during the 
commencement of expiration. Thus, the inspiratory sound, in 
cases of pulmonary consolidation, ceases before the accompany- 
ing expansion of the chest; Avhilst, on the other hand, in emphy- 
sema, when the elasticity of the pulmonary tissue is impaired, 

7 
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the contained air is not expelled from the air-vesicles during the 
first portion of the expiratory act. In either case an interval 
occurs between the cessation of the inspiratory and the com- 
mencement of the expiratory sound ; but, in the one case, this 
is caused by the inspiratory sound being prematurely checked, 
in the other by an abnormal delay in the commencement of the 
expiratory sound. 

{c) The third variety is characterized by an alteration in the 
relative duration and intensity of the inspiratory and expiratory 
sounds. The proportion which the former bears to the latter is 
about four to one in a state of health, and may become as one 
to five under the influence of disease. This excessive relative 
prolongation of the expiratory sound is met with only in em- 
physema, and is referable in part to the absolute prolongation 
of expiration consequent on the diminished resiliency of the 
lung and the swollen and thickened condition of its mucous lin- 
ing membrane, and in part also to the abnormal shortening of 
the sound of inspiration, the sound in many cases of emphysema 
being heard only towards the close of the inspiratory act. But 
simple prolongation of the expiratory sound is of common oc- 
currence, and its essential cause is the same in all instances, 
viz., a Avant of freedom in the egress of the air from the luno-s! 
It may exist to a greater or less degree, and many causes may 
conduce to its production. One of the most common is the 
thickened and swollen condition of the mucous membrane of the 
air-passages which exists in chronic bronchitis; another, the 
pressure of aneurismal or other tumors on the bronchi ; and an- 
other, consolidation of the lungs, from whatever cause arising— 
whether from internal deposit or from external pressure, as in 
pleurisy or pneumothorax. But the most common, and 'there- 
fore practically the most important, is the presence of tubercles 
in the lungs. Tubercular matter, when deposited in the lun^s, 
is found either on the free surface of the bronchial mucous mem- 
brane, or in the tissue external to the air-vesicles. In either 
case it gives rise to more or less swelling of the bronchial lining 
membrane, and causes projections into the air-passages, with a 
corresponding diminution in their calibre ; impairs or interferes 
with the resiliency of the lung, and creates more or less impedi- 
ment to the free egress of the air. Thus, the conditions essen- 
tial to the existence of prolonged expiratory murmur are often 
present at an early stage of consumption, and as many of the 
more characteristic signs of tubercle are at that time wanting 
prolonged expiration becomes a valuable diagnostic sian. It is 
insufficient of itself to aff^ord evidence of the disease, bu^t it serves 
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to confirm in the strongest manner any evidence derived from 
other sources. 

3d. Quality. — Anything which interferes with the normal 
condition of the lung, whether by solidifying or otherwise altering 
the density of its tissue, by producing alterations in the calibre 
of the air-passages, or by affecting the dryness of the bronchial 
mucous membrane, and thus increasing the friction encountered 
by the inspired air, will interfere with the soft breeziness of 
the sound which has been described as characteristic of healthy 
respiration. The earliest deviation from the natural standard 
quality of respiration is roughness, coarseness, or harshness, 
occasioned sometimes by rarefaction, but more commonly by 
solidification of the pulmonary tissue, with some degree of swell- 
ing of the bronchial mucous membrane. This variety of abnor- 
mal breathing, especially when strongly pronounced, is marked 
by the peculiarly blowing or whiffing character of the sounds, 
and by their increased duration and intensity, — characters 
which, though common to both sounds, especially in their highly 
developed types, are first perceived and are mOst strongly 
marked in the sound of inspiration. But the greater the amount 
of local change the greater the alteration in the sounds of res- 
piration ; and thus it happens that when the pulmonary tissue 
is condensed, and the sounds emanate from the large bronchi or 
from hollow spaces in the lungs, the character of liolloivness is 
superadded to the other characters already described, and the 
breathing is not only rough, harsh, and blowing, but is of a dis- 
tinctly hollow character.' Changes in the density of the pul- 
monary tissue may thus be traced by the alterations which occur 
in the respiratory sounds. Condensation, for instance, when 
only slight, and confined to the air-vesicles and smaller bron- 
chial tubes, is simply accompanied by a roughness, coarseness, 
or harshness of respiration, marked by a blowing or whiffing 
character, such as is not observed' in a state of health ; when 
the structure of the lungs is more deeply implicated, and the 
smaller tubes are rendered impervious, so that the vibrations 

1 Some theoretical considerations relative to the reinforcement of the res- 
piratory sounds in certain instances of hollow breathing have been lately 
forced into more or less prominence by Skoda, of Vienna. He has attempted 
to ignore the effect of pulmonary consolidation in rendering more audible on 
the chest-walls any sounds emanating from the bronchi, and has endeavored 
to ex})lain the admitted increase in the loudness of such sounds under cer- 
tain circumstances by reference to the doctrine of consonance. As the mat- 
ter will be discussed in connection with increased vocal resonance, to which 
the same theory applies, it is needless to enter on the question at present, but 
I would refer the reader to pp. 115-18 of this treatise. Whatever is there 
stated relative to increased vocal resonance applies equally to the reinforce- 
ment of the sounds of respiration. 
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conveyed to the ear are derived from bronchial tubes of a larger 
size, the sound, though still rough, coarse, or harsh, is more 
dry, more blowing, and more prolonged than in the earlier 
stage of the disease ; whilst at a still later stage, when even 
greater condensation of the lung-tissue has occurred, and the 
sounds emanate chiefly from the larger bronchi, the breathing 
assumes a decidedly hollow character, and somewhat resembles 
that which is heard in health over the larger bronchial tubes. 
Hence this variety of breathing has been termed "bronchial" 
breathing. When solidification is complete, — when in fact the 
lung is hepatized, as in pneumonia, and the walls of the bronchi 
are dry and tense, forming good reflectors of sound, a metallic 
resonance is superadded to the mere bronchial character, the 
blowing is less diffused, and a sound results which greatly re- 
sembles that produced by blowing sharply through a brass tube. 
This form of breathing has been called "tubular" breathing. 
When again, as is sometimes the case, a large bronchus, or a 
bronchial tube which has undergone dilatation, or a small empty 
vomica with tense walls, is surrounded by condensed and homo- 
geneous lung-tissue, the air passing through or into it produces 
a sound resembling that produced by air passing rapidly into a 
small cavity. This form of respiration has been styled "cav- 
ernous" respiration. When, again, the cavity is still larger, 
and is bounded by tense walls, as, for instance, the pleural cav- 
ity, or, as in some rare cases, a large excavation in the lung, 
the air passing into it occasions a sound like that of air passing 
rapidly into an empty jar or small cask, and hence this variety 
of respiration has been termed "amphoric" respiration. 

It will be perceived that all these varieties of hollow breath- 
ing merge gradually into each other, and diff'er only in the size 
and condition of the air-passages or spaces in which the sounds 
take their source, and in the density, homogeneity, and con- 
ducting power of the surrounding parts. They are not peculiar 
to any particular form of disease, nor to any one form of struc- 
tural mischief, but are each indicative of a certain physical 
condition of the pulmonary apparatus, the nature and true sig- 
nificance of which must be determined by other means. Thus, 
for instance, a large or a dilated bronchus, surrounded by con- 
densed pulmonary tissue, may produce a sound which cannot 
be distinguished from the so-called cavernous breathing, whilst, 
on the other hand, a small cavity, or a number of small, empty 
vomicge in the lungs, may occasion respiratory sounds closely 
resembling the so-called bronchial and tubular breathing. So 
gradually do the diff'erent varieties of hollow breathing merge 
into each other, that it is sometimes difficult to decide whether 
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a given sound arises from a bronchus or from an abnormal cavity 
in the hmg-tissue. All that is essential to the production of 
any form of hollow breathing-sound is an empty space of a cer- 
tain size, in free communication with the upper air-passages, 
and surrounded by consolidated or homogeneous, yet vibratile 
lung. The precise nature of the hollow space and the exact 
cause of the consolidation or increased homogeneity of the sur- 
rounding tissue cannot be determined solely by the auscultatory 
signs, but must be decided, if at all, by the history of the case, 
the condition of the patient, the situation of the spot at which 
the sound is most audible, and by the signs elicited by other 
means of examination. The terms, "bronchial," "tubular," 
and "cavernous," therefore, are objectionable, as implying a 
theory as to the source of the sounds, which, in many instances, 
may be erroneous, and in its practical application has often 
misled inexperienced auscultators. If, for convenience sake, 
the terms are retained, their true significance must be borne in 
mind, in order that undue importance may not be attached to 
them. Neither of them conveys the slightest information which 
is not afforded by the term "hollow," and I am strongly of 
opinion that we should do well to expunge such fallacious words 
from our phraseology, and employ the term "hollow" as appli- 
cable to all abnormal breathing-sounds of a hollow character. 

It folloAvs, from what has been already stated, that deviations 
from the healthy quality of respiration are to be found in the 
early or dry stage of bronchitis, in which the air-tubes are con- 
gested and devoid of secretion ; in congestion of the lungs, with 
distension of the vessels beneath the pulmonary vesicular mem- 
brane, causing narrowing of the air-passages or irregularity of 
their surface ; in dilatation of the bronchi, and in excavations 
of the lung-substance, from whatever cause arising ; in vesicular 
emphysema, and in pulmonary consolidation, whetlier caused 
by the infiltration of tubercle or other matter, by the contraction 
of inflammatory exudation, or by the pressure of fluid or of 
solid or gaseous materials in the pleural cavity — the only excep- 
tions being Avhen suflicient healthy lung-tissue intervenes between 
the ear and the part affected to mask the morbid sounds by its 
own natural ones, and when the amount of foreign matter in the 
pleura is such as to put a stop to all pulmonary sounds, or pre- 
vent their conduction to the ear. In the latter case, the lung 
is pushed upwards and backwards against the spinal column, and 
a hollow breathing- sound will still be audible about the middle 
of the back, close to the spine, or, in other words, in the posi- 
tion of the main bronchi. 
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Fiu'ther, it is obvious that, according as the changes capable 
of altering the quality of the respiratory sounds are limited to 
one spot, or are generally diffused throughout one or both lungs, 
so will be the extent of the area over which the altered breath- 
ing-sound is heard ; and according as the changes are of a 
transient or enduring nature, so Avill the alteration in the sound 
prove more or less persistent. These are points which, viewed 
in connection with the history of the case, and the position and 
character of the sound itself, not infrequently lead to a correct 
diagnosis as to the nature of the existing mischief. 

The following tables will show at a glance the varieties of 
respiration in health and disease, their special characters, their 
mode of production and usual seat, as also the forms of disease 
with which the morbid varieties are usually associated. 
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TABLE I. 



RESPIRATION IN HEALTH. 



Varieties. Synnnym. 



Respiratory 
or vesicular i. 
murmur. 



Exaggerated ~| 
Tesienlar i 

murmur, or \ 
puerile I 
breathing. J 



Character of the sound. 
Inspiratinn. — A soft, dif- 
fu-^ed sound, of a breezy 
character, gradually 
developed and contin- 
uous, aceonipanyiii2 
the whole respiratory 
act; followed without 
any appreciable inter- 
val by the expiratort/ 
sound, which is short, 
weak, and, in some 
persons, almost inau- 
dible. 



The same as the pulmo- 
nary vesicular mur- 
mur, but exaggerated 
or intensified in de- 
gree. 



How produced. 

Inspiration. — By vibrations ex- 
cited in the inward current of 
air by its friction against the 
walls of the air-passages; by 
the obstacles presented by the 
subdivision of the bronchi; and 
by the irregularity of the sur- 
face of the pulmonary vesicles 
on which the air impinges. 

Expiration. — By the vibrations 
excited in the expired air by its 
friction against the walls of the 
air-passages. 

By the same causes as produce 
the ordiiuiry vesicular murmur, 
but the sound acquires inten- 
sity in con8e(iuence of the great 
freedom in the action of the 
lungs in early childhood, the 
remarkable resiliency of the 
lung tissue, and the small size 
of the air-vesicles which leads 
to there being a larger number 
of them in a given space than 
in adult life. 



Bronchial 
breathing. 



5 J 



Tracheal or 

tubular 
breathing. 



' Both the respiratory -> 
sounds are louder, ' 
rougher, and of a 
higher pitch than their 
corresponding vesicu- 
lar murmurs; they 
arc of a somewhat hoi 
low, blowing charac- 
ter, more rapidly 
evolved, and follow 
each other less closely, 
so that there is an ap- 
preciable interval be- 
tween the clo.se of in- 
spiration and the com 
mencement of expira- 
tion. This variety of 
breathing mergesgrad- 
ually into the next va- 
riety, tracheal or tubu- 
lar breathing. 

( A loud, dry, hoarse, and 
hollow sound, as if 
caused by the rush of 
air through a tube of 
considerable diameter, 
rough and irregular on 
its internal surface. 
The inspiratory and 
expiratory sounds are 
of nearly equal dura- 
tion, and a distinct in- 
terval occurs between 
the cessation of the 
former and the com- 
mencement of the 
- latter. 



Its usual seat. 

The air-vesicles and 
terminal bronchi, 
and therefore 
heard in all parts 
of the chest except 
the upper part of 
the sternum and 
the space between 
the scapulie, cor- 
responding to the 
roots of the larger 
bronchi. 



In children, 'in all 
parts of the chest 
where the ordinary 
Vesicular respira- 
tion is audible. 



Its peculiar character is referable f The "PPer part of the 

to the size and roughness of the sternum aud the 

C- u i -I space between the 

air-passages in which it origi- ^ J„nnl»> corresnon- 

nates, and to their sound-re- ^ .f^L^f 

„ i ' „„ ding to the roots of 

fleeting power. . t^e bronchi. 



Its peculiar character is due to 
the size, roughness, and so 
reflecting property of the tubes 
in which it originates. 



le to "J 

und- ( Over 
;ubes [ tra 



the larynx and 
achea. 
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Connecti'd with 
changes. 



Variety. 



Exaggerated or increased. 



In intensity. - 



Weak or diminished. 



Weak and indeterminate. 



Synonym. 



TABLE 

CHANGES WHICH OCCUR IN THE 

Character of the sound. 



Supplementary 
or puerile* 
breathing. 



Feeble respira- 
tion. 



Indeterminate 
breathing. 



r The same as the ordinary vesicular mnr- 
I mur of health, but exaggerated or in- 
\ tensificd in decree: identical in char- 
j acter with the puerile respiration of 
L healthy children. 



( The ordina 
) tered in 
i ished in 

f The precif 
) not \)% I 
^ and ind( 
' nlaced b 



ary vesicular murmur, not 
character, but simply 
intensity and duration 



not al- ^ 
dimin- > 



The precise character of the sound can- 
, defined: it is sometimes weak 
jdeterminate. and at others is re- 
placed by an indistinct humming. 



Absent or suppressed. No sound is heard. 



In rhythm. 



Jerking or interrupted. 



Cogered-wheel re- 
spiration, or re- 
sjiiration sac- 
cadee of Laeu- 



The character of the sounds need not be "| 
materially altered, but both sounds, es- I 
pecially the inspiratory . instead of being i 
even and continuous from their com- }■ 
mencement to their close, are jerking I 
or interrupted — evolved, as it were, by 
instalments. j 



A distinct interval/of vary- 
ing duration, may occur 
between the inspiratory 
and expiratory acts 



( Expiration, instead o 
3 upon inspiration, 
J from it by a distinc 
(. duration. 



Expiration, instead of following closely 
may lie separated 
istinct interval of varying 



The relative duration and 
intensity of the 
tory and expiratory 
sounds may be altered. 



ion and -v 

inspira- / 

piratory ?" 

tered. } 



The inspiratory sound may be relatively 
and absolutely shorter tlian in health, 
and the expiratory sound relatively and 
absolutely louder and more prolonged. 
Sometimes, though the duration and in- 
tensity of the (■ Hspiratory sound are not 
perceptibly affected, the expiratory 
souud may be prolonged and intensified. 



In quality. . 



Coarse, harsh, or rough. 
Blowing or whiffing. 



Of a hollow 
character. 



Bronchial or 
tubular. 



Cavernous. 
Amphoric. 



Bronchial or tu- 
bular breathing. 

Cavernous 
breathing. 
Amphoric 
breathing. 



Accompanied by a metallic 
resonance. 



Co.arse, harsh, and rough, in the first in- 
stance, but when strongly developed of 
a blowing or whiffing character. The 
change is perceptible in both sounds, 
which are increased in duration and in- 
tensity, but it is most marked in the 
sound of expiration. It gradually passes 
into the next variety. 



To the blowing or whiffing character of 
tile sound last de.scnbed is superadded 
the character of hollowness, so that the 
breathing is not only rough and blow- 
ing, but of a distinctly hollow character. 



A metallic character is superadded to the 
hollowness of the .sound whenever, un- 
der the conditions productive of hollow 
breathing, the walls of the air-passages 
are tense and possess a great sound- 
reflecting power. 



* Puerile is a wrong term as applied to any form of morbid breathiug. 



IT. 
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SOUNDS OF RESPIRATION IN DISEASE. 



How produced. 



By the inordinate action of certain 
healthy portions of the liinirs, set up 
to supply the deficiency of respira 
tion coiise(|uent on the inactivity of 
other portions which are destroyed or 
affected by disease. 



By any cause which interferes with and ^ 
prevents the full inflation of the I 
lungs. i 



Not clearly ascertained. 



By any cause which prevents the air 
from permeating the lung- tissue. 



Its usual seat. 

Not peculiar to any portion of ~ 
the lungs, and not diffused 
genernlly throutihout the 
chest, like puerile breathing 
(except in spasmodic asthma, 
when it is of temporary dura 
tion), but limited to certain 
spots in the vicinity of dis- 
eased portions of the lungs. 

Not peculiar to any portion of f 
the lungs; often diffused 
throughout the chest, but 
sometimes limited to a part of 
the lung supplied by one or 
more particular bronchi. 



May occur in any portion of the f 
chest, but always limited to J 
one or more parts, and usu "i 
ally to the whole or some 1 
portion of one lung only. ^ 



Disease with which it is 
usually associated. 

Pleurisy; aneurismal, or other 
tiimi.rs pressing on certain 
bronchi; pneumonia; tu- 
bercles on the luugs; vesic- 
ular emphysema ; spasmo- 
dic asthma. 



Deficient muscular .action, 
from whatever cause aris- 
ing; defective pulmonary 
elasticity, as in vesicular 
emphysema; and any ob- 
struction of the air-pas- 
sages, whether from in- 
ternal or external causes. 

Its most common causes are 
extreme emphysema, and 
excessive effusions of air or 
fluid in the plouia, as the 
result of pleurisy or pneu- 
mothorax. 



When generally diffused over the suif<<.ce 
of the chest, it is produced by some- 1 
thing which occasions a. jerking inter- 
ruption in the act of breathing, as 
nervousness, the pain of pleurisy, or 
spasmodic affection of the air-passages. 
When confined to particular portions 
of the lungs, it is due to some local 
obstacle to the free ingress or egress 
of the air, usually to the pre-siire of 
tubercular deposit, or to the presence 
of thick mucus in the air-passages. 

Either by the cessation of the inspira- "j 
tory sound before the close of the in- i 
spiratory .act, as occurs over any por- !• 
tion of the lungs in which the air- I 
vesicles are obstructed ; or J 

By the absence of sound during the 
first portion of the expiratory act, as i 
occurs when there is any obstacle to !> 
the col lapse of any portio n of the lung- j 
tissue. J 

By any cause which affects the resiliency . 
of the lung, and produces a swollen 1 
and thickened condition of the mucous I 
membrane of the bronchi, or which f 
otherwise causes an obstruction in the i 
air-passages. 



Not necessarily confined to any 
particular portion of the chest, 
but of greatest clinical signifi- 
cance when confined to the 
apices of the lungs. 



Not peculiar to any portion of ( 
the chest. ( 



Not peculiar to any portio 
the chest. 



ion of I 



Not peculiar to any portion of 
the chest, but when the sound 
is confined to the apices of 
one or both lungs it is suggest 
ive of tubercular deposit. 



The early stage of phthisis, 
when the sound is confined 
to certain portions of the 
lungs ; spasmodic affections 
of the air |)assages or nerv- 
ousness, when it is gener- 
ally diffused over the chest. 



Extreme pulmonary consoli- 
dation, from whatever cause 
arising. 



Emphysema, or extreme pul- 
monary consolidation. 



Emphysema; chronic bron- 
chitis; tubercles in the 
lungs; and the pressure of 
aneurismal or other tu- 
mors. 



By anything which alters the density of 
the lung-tissue, produces alterations 
in the calibre of the air passages, or 
affects the dryness of the bronchial 
mucous membrane. 

By whatever leads to condensation of the 



Not confined to any portion of f The first stage of bronchitis ; 
the chest; mnstsignifi.ant at dilatation of the bronchi: 
the apices of the lungs in the J pulmonary consolida 

early stage of phthisis. ( 



tion. whether from the de- 
posit of tubercle, inflamma- 
tion, or any other cause. 



vehicular structure of the lungs and 
the transmission of sound from the 
larger bronchi, or from any other space 
or cavity in the chest. The lower types 
of it are connected with the existence 
of small space.s — whether bronchi or 
vomicw, in the pulmonary tissue — 
surrounded by consolidated tissue ; the 
more hiirhly developed forms, with 
large spaces, having good sound-re- 
flecting walls. 
f By whatever, under the conditions pro- ~j 
I ductive (pf hollow breathing, imparts 
J excessive tension and increased sound- [■ 
1 reflecting power to the walls of the | 
1^ air-containing space. J 



May occur abnormally in any j 
portion of the chest. 1 



The posterior and inferior por- 
tions of the chest. 



In pulmonary consolidation, 
from whatever cause aris- 
ing; the presence of en- 
larged bronchi or tubercu- 
lous cavities ; and tlie exist- 
ence of pnenmothorax, with 
a fistulous opening between 
the lung and the pleural 
cavity. 

Pneumonic hepatization ; tu- 
berculous cavities, with 
tense walls ; pneumothorax, 
with a fistulous communi- 
cation between the lung 
and the pleural cavity. 
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CHAPTER VIII. 

ON THE RESONANCE OE THE VOICE IN HEALTH AND DISEASE BRON- 
CHOPHONY, PECTORILOQUY, AND .I;G0PH0NY J AND ON THE DOC- 
TRINE OF CONSONANCE AS APPLIED TO SOUNDS EMANATING FROM 
THE chest; AUTOPIIONY; and TUSSIVE RESONANCE. 

Auscultation of the voice, as transmitted through the chest- 
walls, is another method of obtaining information as to the con- 
dition of the lungs and their investing membrane. Varying in 
pitch according to the varying action of the muscles which reg- 
ulate the larynx, the sounds formed by the vibrations of the vocal 
cords are propagated, not only upwards through the mouth, but 
downwards through the bronchi into the air-cells of the lungs. 
Accordingly, if the ear be applied directly to the chest-walls, or 
if the stethoscope be used as a medium of conduction, the voice- 
sounds may be heard reverberating in the chest. And just as 
might have been expected a priori, it is found that their character 
is not necessarily proportioned to the loudness of the voice, but, 
cceteris paribus, depends on the condition of the air-passages and 
of the surrounding pulmonary structure. Thus it becomes evi- 
dent that if Ave make ourselves familiar with the sound of the 
voice as heard in the different portions of a healthy chest, and 
can discover the conditions which lead to an alteration in its 
character, auscultation of the voice will furnish a valuable index 
to the existence of various forms of disease. 

The first points to be determined are the peculiarities of 
character belonging to the vocal resonance during health in 
diff"erent portions of the respiratory tract, and the mechanism 
or precise local conditions to which these peculiarities are at- 
tributable. 

If the stethoscope be applied over the larynx of a healthy 
person while speaking, the voice will be transmitted through the 
instrument to the ear with greater force and loudness than it 
reaches the other ear, inasmuch as in the one case the sound is 
concentrated within the narrow tube — the larynx — to which the 
stethoscope is applied, and in the other is di8"used in a large 
space, and thereby necessarily loses in intensity. This resonance 
of the voice is termed natural laryngophony, while that which is 
heard along the trachea, whether in the mesian line in front or 
at the lateral parts of the neck, and, to some extent, even over 
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the spinous processes of the vertebrae behind, is called natural 
tracheophony. In laryngophony and tracheophony the voice 
seems not only to be produced but to be concentrated imme- 
diately beneath the stethoscope, and conveys the impression of 
passing through the instrument so as to strike directly and 
forcibly on the ear. 

At the upper part of the sternum and on the posterior surface 
of the chest, between the spines of the scapulae, where the larger 
bronchi are given off, the voice is heard less loud, less con- 
centrated, and less distinctly articulated; it appears to be pro- 
duced at a greater distance, to be more diffused, and to strike 
less directly against the ear, so that the words seem to be at 
the end of the instrument, instead of passing through it into the 
ear. This being the sort of vocal resonance heard over the 
larger bronchial tubes, is termed natural bronchophony. 

Over smaller bronchi the articulation is still more imperfect, 
and the resonance is considerably weaker and less concentrated, 
whilst over the whole of the parietes of the chest under which 
lies the vesicular structure of the lung the vocal resonance is 
even more diffused, is no longer articulated, and, in fact, does 
not amount to more than an obscure buzzing or humming. Even 
this buzzing is sometimes absent. 

But there are other modifications which require notice. As 
a general rule, vockl resonance is most distinct in thin persons, 
and is obscure or indistinct in persons whose chests are well 
covered with fat and muscle, and in whom consequently an im- 
perfect conducting medium is interposed between the sound and 
the ear of the observer; it is strongest when the voice is grave 
or low-toned; clearest and most distinctly articulated when it is 
sharp or of a high pitch ; it is louder in front than behind, ex- 
cept just in the interscapular regions over the root of the main 
bronchi, and is more developed in the upper than in the lower 
parts of the chest; it is more intense on the right side than on 
the left, especially under the clavicles and in the interscapular 
regions, and it varies greatly in intensity in healthy persons 
apparently of the same physical development, — a fact analogous 
to the greater intensity of the respiratory murmur in some per- 
sons than in others, and, like that, attributable, I believe, to 
variations in the relative size of the pulmonary and circulatory 
apparatus, and to the consequent greater or less degree of pul- 
monary expansion. To such an extent, however, does this hold 
good, that in some perfectly healthy persons the vocal resonance 
over the vesicular structure of the lungs is louder than it is in 
others equally healthy and of the same physical development, 
over moderate-sized bronchi; Avhilst in others, again, apparently 
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under similar physical conditions, the voice-sounds will be either 
altogether inaudible or will be heard only as an indistinct 
humming. 

It is obvious, then, that no correct inference as to the condi- 
tion of the lungs can be drawn merely from the character of the 
vocal resonance in any given case : in other words, there is no 
standard of health in this respect. The vocal resonance, which 
may be either weak or exaggerated, if judged of by an average 
standard, may be perfectly normal in the case in question, and 
cannot be regarded as indicative of disease, unless it be found 
to vary at different periods. So, too, its character in any given 
portion of the chest cannot of itself afford trustAvorthy evidence 
of mischief; it is only by comparison of corresponding parts on 
both sides of the chest, due allowance being made for the dif- 
ference which naturally exists betAveen them, that any satisfac- 
tory conclusion can be arrived at. 

Further, as the resonance is found to vary with the pitch and 
tone of the voice, it is essential, with a view to trustworthy con- 
clusions, that the same word, or series of words, should be re- 
peated in a monotonous manner ; and as the use of different 
words gives rise to marked modifications in the character of the 
vocal resonance and is apt to confuse the ear, it is advisable to 
direct the patient to repeat a single word, such as "twenty," 
rather than to count one, two, three, four, as is sometimes recom- 
mended. The louder the patient's utterance the greater, cceteris 
paribus, the intensity of the vocal resonance, and, therefore, as 
a general rule, he should be directed to speak in a full, clear 
voice, averting his head from the auscultator. The stethoscope 
should be applied to the chest-walls firmly but lightly; if too 
much pressure be made, vibration will be checked, and the vocal 
resonance will be diminished, whereas, if the pressure be not 
sufiicient to keep the instrument in firm apposition with the in- 
teguments, a tremulous, bleating character may be imparted to 
the resonance, and may lead the inexperienced to an incorrect 
diagnosis. 

These points, then, being borne in mind, I will endeavor to 
describe the various modifications of vocal resonance which are 
met with in disease, and to point out their causes and precise 
clinical significance. 

It may be stated generally that the natural vocal resonance, 
without material alteration in its quality, may be either increased 
or diminished in any and every portion of the respiratory tract, 
and that this increase or diminution of intensity is attributable 
to the physical condition of the parts whence the sound passes 
to the ear. But further, the quality of the resonance may be 
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altered, as well as its intensity, and, instead of the natural voice- 
sound, tliere may be a ringing, squeaking, quavering, or bleat- 
ing resonance of a metallic or an amphoric character. These 
varieties are attributable to differences in the physical condition 
of the thoracic viscera. Placed in a tabular form, the varieties 
of abnormal vocal resonance may be arranged as follows : 

Syyionym. 



[Bronchophony. ) 
{Pecto7-ilo(juy.) 

[^goplwny .) 

In either of the four last-named varieties, the resonance may 
be of a metallic, ringing character. 

The varieties included under the class of " diminished reso- 
nance" require little explanation. They are characterized by 
nothing more than weakness or diminution in the force or in- 
tensity of the resonance, and are met with of every degree ot 
feebleness. Sometimes, though weak, the resonance remains 
clear; sometimes an indistinct humming only is heard ; and at 
others, again, the sound of the voice fails altogether to reach the 
surface of the chest. But, whether the resonance be altogether 
absent, or be only diminished in intensity, the cause of tlie al- 
teration is in either case the same, viz., either weakness of the 
voice, or the occurrence of some physical change in the parts 
beneath the stethoscope calculated to interfere with the trans- 
mission of the vocal vibrations. This, of course, may vary in 
different cases. Sometimes bronchitis, with copious secretion, 
will lead to diminished resonance by obstructing the bronchi ; 
tumors pressing upon the main bronchus will give rise to a 
similar result ; sometimes the same effect will be produced by ex- 
tensive pulmonary solidification, whether pneumonic, tubercu- 
lous, or cancerous, — consolidation so extensive, that the small 
stream of air which the lungs still admit is unable to throw the 
solid matter into vibration; sometimes by the presence of cavi- 
ties which have not a free communication with the bronchi ; 
sometimes by emphysema ; and at others by tumors external to 
the lungs, or by a thin layer of fluid in the pleura. Each of 
these causes, if proceeding beyond a certain extent, may not 
only impair, but altogether prevent the transmission of the voice- 
sounds to the surface; but entire absence of the vocal resonance 
is most commonly produced by extensive pleuritic effusion, pneu- 



Vocal Resonance 
in disease. 



Class. 
Diminished. 

Increased. 



Variety. 
J Weak or feeble. 
Suppressed or absent. 
Simple increase. 
I Bronchophonic. . . 
J Pectoriioquous. . . 

Amphoric. 
I ^gophonic. 



no 
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mothorax, or the presence of very large tumors lying between 
the lung and the surface of the chest. 

Increased resonance is a subject which requires more detailed 
consideration. It is always referable to one of two causes, — 
either to consolidation of the lung-tissue around the air-tubes, 
whereby the diffusion of the local vibrations through the ultimate 
ramifications of the bronchi and the air-vesicles is prevented, the 
sound-reflecting power of the tubes is increased, and the pulmo- 
nary parenchyma is rendered more homogeneous, and a better 
conductor of the vocal vibrations to the surface of the chest ;^ or 
else to dilatation of the bronchi, or the formation of abnormal 
spaces in the lungs capable of concentrating and reflecting sound 
with unusual intensity. In either case the condition specified 
may exist to a greater or less degree, and cceteris paribus, the 
intensity and precise character of the vocal resonance will vary 
to a corresponding extent ; so that in diff'erent cases or at dif- 
ferent periods of the disease, or in different parts of the chest in 
the same case and at the same period, every possible variety of 
tone may be met with, from the slightest augmentation of the 
natural voice-sounds up to the loudest and most intensely de- 
veloped form of increased vocal resonance. Five varieties, how- 
ever, may be distinguished, as being sufficiently distinctive, and 
having each its own practical significance. The vocal resonance 
may be simply increased ; the voice-sounds, unaltered in quality, 
may be heard louder than natural, but diffused over the surface 
of the chest, just as they are in health ; or 2dly, their quality 
as well as their intensity may be altered, and they may be heard 
louder and clearer than natural, not distinctly articulated, and 
not appearing to pass through the stethoscope into the ear, but 
concentrated as it were beneath the stethoscope (bronchophonic 
resonance) ; or, 3dly, they may be clearer and more distinctly 
articulated than natural, and may appear to be concentrated in 

1 In speaking of consolidation and consequent increased homogeneity as a 
cause of increased vocal resonance, I would confine the ohservation to those 
cases in which the ettused matter is of an elastic vibratile nature; for the 
presence of non-elastic material' in the lung may actually diminish or alto- 
gether abrogate its voice-conducting power. This may be tried experi- 
mentally by injecting one lung with size or some other elastic material, and 
another with tallow or other non-elastic matter, and then listening through 
a stethoscope applied to one part of the lung, whilst a second person speaks 
through a stethoscope applied to another part of the same lung. The diflfer- 
ences observable between the voice-conducting power of the lung, according 
as it is solidified by one material or anotlier, will then be strikingly ap- 
parent. I have repeated this experiment with a variety of materials ; and I 
entertain no doubt tliat the varying sound-conducting power of ditferent 
lungs, apparently equally condensed, is attributable to the varying elasticity 
of the matter to which their consolidation is due. 
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the greatest degree, and to pa?s through the stethoscope directly 
into the ear, producing, when loud, a painful concussion on the 
ear of the observer (pectoriloquous resonance): or, 4thly, they 
may be loud, and of a metallic, ringing character, imperfectly 
or not at all articulated, not transmitted forcibly through the 
stethoscope, and conveying the impression of being produced in 
a large hollow space bounded by tense walls (amphoric reso- 
nance) ; or, again, 5thly, they may be of a tremulous, bleating, 
or quavering character, forming a sort of Punchinello voice, 
synchronous with, but of a higher pitch than the voice of the 
patient, or else following it like a feebly whispered echo, and 
rarely traversing the stethoscope (fegophonic^ resonance). 

Now the first of these five varieties of increased vocal res- 
onance, or that in which the voice-sounds, unaltered in quality, 
and diffused, as usual, over the surface of the chest, are heard 
louder and of greater intensity than natural, is met with when- 
ever anything occurs to prevent the diffusion of the vocal vibra- 
tions through the smaller ramifications of the bronchi and the 
pulmonary vesicles, and to increase the homogeneity and vibra- 
tile power of a superficial portion of lung, the larger bronchi of 
which remains pervious. The obstruction to the diffusion of the 
vocal vibrations increases the number and strength of the vibra- 
tions in the bronchi which are still pervious, and the density of 
the surrounding tissue renders the bronchial tubes capable of 
reflecting sound more strongly than usual ; whilst the increased 
homogeneity of the pulmonary tissue favors the transmission of 
the sound to the chest-walls, and so to the ear of the observer. 
The conditions, therefore, under which simple increase of vocal 
resonance occurs, are slight infiltration, whether solid or semi- 
fluid, of the lung-tissue, as from tubercle, cancer, pneumonia, 
pulmonary congestion, and slight oedema of the lungs. Indeed, 
it would appear, that according as consolidation takes place to 
a greater or less extent, so the resonance of the voice increases, 
until it ultimately loses the character of simple increased res- 
onance, and acquires that of the second variety. 

The second variety (the bronchophonic), in which the sounds 
are heard louder, clearer, and more vibratory than natural, and 
concentrated, as it were, at the end of or beneath the stethoscope, 
may be produced by anything which favors the transmission to 
the chest-walls of sound emanating from spaces of larger calibre 
than the small bronchial ramifications usually existing on the 
surface of the lung. Hence it may arise from a more advanced 
stage of pulmonary consolidation than that which gives rise to 

1 From aiyoi, the genitive of a/^, a goat, and ^»«, voice. 
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simple increased resonance ; from partial condensation of the 
pulmonary tissue, as the result of external pressure ; from en- 
largement or dilatation of the bronchial passages — a condition 
usually attended by thickening and induration of their walls, 
and by condensation of the surrounding tissue; from the pres- 
ence of small empty vomicae in the lungs ; from large cavities, 
the walls of which are flaccid or irregular, and do not reflect 
sound strongly ; and from dilatation of the bronchi and disten- 
sion of the air-cells, in certain cases of vesicular emphysema. 
In all these cases, the air-containing spaces in the lungs are ab- 
normally large, and the resonance emanating therefrom is in 
consequence unusually loud ; or else the occurrence of conden- 
sation of the lung- tissue, by causing obliteration of the air-vesi- 
cles and terminal bronchi, not only checks the diff"usion of the 
vocal vibration, but increases the sound-reflecting power of the 
bronchi, intensifies the resonance, and facilitates the transmis- 
sion of sound from the larger bronchi to the surface of the chest. 
The only exception is when the extent and degree of consolida- 
tion are such that the vocal vibrations conveyed along the air- 
passages which are still pervious, prove insuflScient to throw the 
condensed mass into vibration. 

The third variety (the pectoriloquous — the chest-voice — from 
pectus, a chest, and loquor, to speak) — in which the sounds of 
the voice, clearer, more ringing, and more distinctly articulated 
than natural, and concentrated in the highest degree, seem to 
pass directly through the stethoscope into the ear of the observer 
— is met with whenever, coincidently with great homogeneity 
and elasticity of the intervening lung-tissue, there exist near 
the surface of the chest a space or spaces capable of concentrat- 
ing the voice-sounds, and reflecting them with great intensity. 
It matters not what the nature of the space — whether a bronchus, 
or a pneumonic, tuberculous, or other excavation, the only con- 
ditions essential to the production of pectoriloquous resonance 
are those above stated. Its peculiar and distinctive character 
is, that the merest whisper will reach the ear clearly and dis- 
tinctly articulated. Its most common source is an empty tu- 
berculous excavation in the lungs ; but a large bronchus, sur- 
rounded by condensed lung, is not an infrequent cause of it. 
Pneumonic abscess and cancerous excavations being of rare oc- 
currence, are quite exceptional causes of the phenomenon. 

The fourth variety (the "amphoric," from amphora, a jar) — 
in which the sounds, though of a metallic ringing character, do 
not forcibly traverse the stethoscope, are very imperfectly, if 
at all articulated, and convey the impression of being produced 
in a large hollow space bounded by tense walls — derives its name 
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from the resemblance of the sound to that produced by speaking 
into an empty jar. It is met with most commonly in cases of 
pneumothorax; but it may also arise in instances of large tu- 
berculous excavations in the lungs, especially when the cavity 
communicates freely with the bronchi, and its walls are thin, 
smooth, and tense, and adherent to the anterior parietes of the 
chest. 

Now, it is obvious that bronchophonic, pectoriloquous, and 
amphoric resonance are merely degrees or progressive develop- 
ments of one and the same phenomenon, and that just as simple 
increased resonance is a gradual transition from natural reso- 
nance, so simple increased resonance may pass quite gradually 
into bronchophonic resonance, which in its turn may merge just 
as gradually into pectoriloquous or even into amphoric resonance. 
No precise line of demarcation can be drawn between the differ- 
ent varieties beyond those already described ; and although am- 
phoric resonance is not likely to be mistaken for the other va- 
rieties, it is often difficult to decide whether the resonance in 
any particular case is sufficiently concentrated to deserve the 
title of bronchophonic, or whether, again, in another instance, 
it should be termed bronchophonic or pectoriloquous. Fortu- 
nately, therefore, the decision of the question is not of material 
consequence ; for no positive inference can be drawn as to the 
condition of subjacent parts simply from the existence of one or 
other variety. They all indicate the existence of large air-con- 
taining spaces in the lungs, an extraordinary reflecting power 
in the walls of the spaces in which the air is contained, and, usu- 
ally, increased homogeneity of the surrounding lung-tissue ; but, 
except in extremely well-marked cases, it is impossible, from 
the vocal resonance alone, to decide even approximately whether 
pectoriloquous resonance emanates from a large bronchus sur- 
rounded by condensed lung-tissue, frorn a dilated bronchus, or 
from a vomica in the lungs. 

Laennec stated that pectoriloquous resonance is a certain 
sign of an excavation in the lung-substance, and even in the 
present day there are too many practitioners who so regard it, 
and thus are led into errors of diagnosis. Even at the apex of 
the lung, where no large bronchus exists, it is not of itself suffi- 
cient to warrant a conclusion as to the existence of a vomica, 
for loud pectoriloquous resonance may be transmitted through 
consolidated lung from a large neighboring bronchus. When 
its character is hollow, ringing, and metallic, the presumption 
is strongly in favor of such a cause, though the evidence de- 
rivable merely from the sound is still insufficient to decide the 
question. Some of the most strongly marked instances of loud, 
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ringing, pectoriloquous resonance I ever met with have occurred 
at the apex of the lung, in connection with pneumonic consoli- 
dation of the upper lobe; and in some few instances I have 
observed this resonance in a strongly developed form over 
small extra-pulmonai'Y tumors. Over large or dilated bronchi, 
surrounded by consolidated lung, it is hj no means of unfrequent 
occurrence. 

In regard to the less developed forms of increased vocal reso- 
nance, still greater uncertainty exists. Not only may conside- 
rable increase of vocal resonance, whether simple or broncho- 
phonic, result from comparatively slight consolidation of the 
lung, provided such consolidation be superficial in its position ; 
but, on the other hand, the faintest bronchophonic resonance — 
not exceeding that which would be produced under certain cir- 
cumstances by slight pulmonary consolidation, may result from 
a cavity even of considerable size, provided that its w'alls are 
thick, flaccid, and irregular, and therefore incapable of reflecting 
sound strongly; that it still contains fluid; or, that it is seated 
deeply in the chest, with healthy, pervious, imperfectly conduct- 
ing lung-tissue intervening between it and the surface. Nay, 
more, if its communication with the bronchi is not free, vocal 
resonance may be inaudible over it, or, if occurring at all, may 
be transitory and intermittent ; so that, on the one haud, the 
presence of pectoriloquous or bronchophonic resonance does not 
aff"ord proof of a cavity in the lung, neither does its absence 
furnish evidence of the non-existence of a cavity. 

In some instances, however, the character of the sound and 
the conditions under which it is heard suffice to indicate with 
tolerable certainty the source of the abnormal resonance. Thus, 
if at the apex of the lung the vocal resonance be hollow, ringing, 
and metallic, and a were whisper proves markedly pectorilo- 
quous, and passes through the stethoscope into the ear, clearly 
and distinctly articulated, there can be little doubt that the 
sound emanates from an empty space occupying a very super- 
ficial position in the chest, having a fi-ee communication with 
the bronchi, and bounded by thin, tense, elastic walls, capable 
of concentrating and reflecting sound. From no other sort of 
space, and from no space in any other position, could a hollow, 
ringinw, pectoriloquous resonance be conveyed to the ear under 
such circumstances ; and as no such space exists naturally in 
such apposition in the lungs, it is fair to conclude that the sound 
in question emanates from a vomica. 

Some assistance in determining the cause of increased reso- 
nance may be derived in many instances from an investigation 
of the extent of area over which the abnormal sound can be 
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heard. When it is of very limited extent and sharply defined, 
it probably results from a dilated bronchus, from a small vomica 
in tlie lungs, or from the pressure of a small extra pulmonary 
tumor ; whereas when it is more extensive, and may be traced 
over a considerable portion of the chest, it is more probably 
due to pulmonary infiltration, whether pneumonic, tuberculous, 
or cancerous, and a gradual diminution in its intensity will be 
perceptible as the stethoscope is carried along the surface of the 
chest towards the healthy portions of the lung. A loud, hollow, 
metallic resonance, whether bronchophonic or pectoriloquous, 
if heard over an extended area, is almost necessarily derived 
from large bronchi surrounded by consolidated lung. The only 
other source of it is an enormous cavity. 

There are some peculiarities attendant on the more highly 
developed forms of increased vocal resonance which deserve a 
passing notice, not on account of any practical value which 
attaches to them, but in consequence of a theory which has been 
founded upon them by Skoda and his followers.^ I allude to 
the fact that, in certain instances, the voice heard through the 
stethoscope applied to the chest-walls is as loud if not louder 
than the voice heard in the same manner over the larynx or 
trachea. Thus, when the cylinder is applied over a cavity in 
the lungs, the voice occasionally seems louder, and strikes with 
greater intensity on the ear than it does when auscultated over 
the larynx, which is its seat of production. What, then, is the 
cause of this reinforcement of the voice? It is not my intention 
to discuss the question fully, inasmuch as it is one which re- 
quires lengthened consideration, and does not lead to any prac- 
tical result; but a few remarks on bronchophonic resonance 
may not be out of place. First, then, it may be stated that 
Laennec attributed the variations perceived in the strength and 
clearness of the thoracic voice to variations in the sound-con- 
ducting power of the lung-tissue. He considered that lung- 
tissue, in its normal condition, being non-homogeneous, is a bad 
conductor, of sound, and that, infiltrated or condensed, and 
thereby rendered more homogeneous, its sound-conducting power 
is increased ; and that to such increased homogeneity and con- 
sequent increased sound-conducting power bronchophonic reso- 
nance is really attributable. But I have shown by direct 
experiments that the increase of homogeneity of the lung-tissue, 
resulting from consolidation, will not lead to increased sound- 

1 Whatever is here stated relative to the cause of increased vocal reso- 
nance applies equally to the intensification of tussive resonance and the 
respiratory sounds. 
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conducting power in the lung, unless the consolidating matter 
be elastic or vibratile ; and even if it Avere otherwise, it is ob- 
vious that mere consolidation or increase of homogeneity will 
not serve to explain the positive reinforcement or intensification 
of the voice, which is met with in certain instances of disease; 
neither will it suffice to explain the difference in pitch which is 
sometimes observed between the bronchophonic and laryngeal 
voice. Some further explanation must therefore be sought. 
Skoda, blinded by the result of imperfect experiments on the 
dead body, and in defiance of many facts observed in the living, 
asserts^ "that sound is heard somcAvhat further through healthy 
than through hepatized lung ;" and maintaining that "variations 
in the strength and clearness of the thoracic voice cannot be 
explained by the differences in the sound- conducting power of 
normal and abnormal lung parenchyma," rejects Laennec's 
theory in toto, and substitutes for it the doctrine of consonance 
— a doctrine at once fanciful and inconsistent with acknowledged 
facts. Not content with drawing attention to the possible in- 
crease of the voice-sounds by consonance, under certain rare 
and exceptional conditions, the Viennese professor confidently 
proclaims that consonance is a principle of general application 
in the intensification of sounds audible on the chest-walls, and 
that bronchophonic resonance and other phenomena, which 
Laennec attributed to the varying conducting power of healthy 
and diseased lung-substance, are explicable only under this 
supposition. But those persons who are familiar Avith the laws 
of sound, must be aware that the conditions essential to the 
production of consonance must be necessarily of rare occurrence 
in the air within the bronchi ; and those who will observe care- 
fully the phenomena attendant upon the sounds which Skoda 
has designated " consonating,' ' will soon perceive that they 
commonly present characters which are quite inconsistent with 
the recognized acoustic phenomena of consonance.^ Therefore, 
without denying that consonance is sometimes instrumental in 
intensifying or reinforcing the vocal resonance, I am satisfied 
that it cannot often prove so, and that it is quite inadequate to 
explain the occurrence of bronchophonic resonance under ordi- 
nary circumstances. 

What, then, is the cause of the phenomenon ? When it occurs 
in connection with consolidated lung, I believe it to be referable 
mainly to three causes — 1st, the non-diffusion of the vocal vi- 

1 Skoda, loc. cit., p. 39. 

2 For an excellent disquisition on the facts bearing upon Skoda's doctrine, 
see Walshe, loc. cit., pp. 142 to 152. 
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brations, which results from the consolidation of the puhnonary 
vesicles and terminal bronchi ; 2d, the increased power possessed 
by the bronchi which are surrounded by condensed lung-tissue 
of reflecting, and thereby intensifying the sound as heard by 
the ear ; 3d, the increase of conducting power acquired by the 
pulmonary parenchyma under certain conditions of consolidation 
and homogeneity. The effect of consolidation in preventing the 
diffusion and consequent weakening of the vocal vibrations, and 
in augmenting the reflecting power of the air- passages, and 
thereby of inducing concentration and intensification of the 
voice sounds, must be obvious to all who consider the question ; 
and although it is possible to conceive consolidation to result 
from infiltrated matei-ial of such an inelastic nature as to deaden 
all vibration, and to hinder rather than facilitate the transmis- 
sion of the voice-sound to the surface of the chest; nay more, 
though observation and experiment^ clearly prove that infiltrated 
matter does vary greatly in its vibratile power, and therefore 
in its powers of transmitting the voice — there is, nevertheless, 
abundant evidence to establish a vast increase in the conducting 
power of lung in certain stages of condensation and homoge- 
neity.^ 

But other circumstances are necessary to explain the positive 
intensification or reinforcement of the voice, which is often heard 
over vomicae, dilated bronchi, &c,, and also the diff'erence of pitch 
observable, in some instances, between the laryngeal and thoracic 
voice. Here other causes come into operation which, as regards 
the lungs, must be regarded as exceptional. I refer to those 
sources of increased or modified sound which are known as con- 
sonance, unison resonance, and echo. I quite agree with Dr. 
Walshe in believing that each of these agencies may come into 
play in the intensification of the voice-sounds, under diff"erent 
conditions of the thoracic organs; but I am convinced that the 
two latter are those to Avhich the phenomenon is most commonly 
attributable. For although it is conceivable that consonance 
should occur under certain rare and exceptional conditions, the 
laws which regulate its production are such as to render its 
frequent occurrence in the lungs well-nigh impossible ; whereas, 
unison resonance and echo may readily occur in many states of 
the pulmonary apparatus. Those who are curious in this matter, 
may refer to Dr. Walshe's pages, where the subject is fully dis- 

1 See note, p. 110. 

2 Dr. Scott Alison has pointed out that the increase of vocal resonance, 
as heard through a stethoscope over solidified lungs, is partly due to the fact 
that sonorous vibrations are transmitted more readily from solids to solids 
than from air to solids. 
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cussed; and therefore, without going further into the matter, I 
will merely reiterate my opinion, that bronchophonic resonance 
is ordinarily referable to the three cuases already specified, viz., 
non-diifusion of the vocal vibrations consequent on the obstructed 
condition of the air-cells and the terminal bronchi; increased re- 
flecting power of the bronchi; and augmented conducting poAver 
of the lung: but that where its intensity exceeds that of the 
laryngeal voice, or its pitch differs from that of the laryngeal 
voice, echo, or unison resonance, or both combined, are usually 
concerned in modifying the phenomenon. Probably echo is the 
cause of its unusual intensification in certain examples of pul- 
monary consolidation, and unison resonance in cases of emphy- 
sema, whilst unison resonance and echo combine to produce the 
effects, in certain instances of vomicae in the lungs. True con- 
sonance can only come into play when "the tones of the laryn- 
geal voice chance to bear a certain mathematical relationship to 
the fundamental note of a resounding space in the chest." 

The fifth variety of increased vocal resonance (the aegophonic), 
or that in which the voice as heard on the chest-walls is of a 
tremulous, bleating, or quavering character, forming a sort of 
nasal Punchinello voice, is closely allied to bronchophonic res- 
onance, being in fact nothing else than ordinary bronchophonic 
resonance modified, and rendered tremulous in its character. It 
is clear in tone, superficial in situation, and usually synchro- 
nous Avith the patient's voice, though sometimes following imme- 
diately after it, resembling a weak, bleating, silvery echo, vibrat- 
ing as it were on the surface of the lungs; it is usually of a 
higher pitch than the natural voice, and is not produced by every 
word, even though pronounced Avith equal force and Avith the 
same pitch; it rarely traverses the stethoscope; is usually per- 
sistent ; and though seldom continuing for longer than a fcAV days, 
may endure for a period of several Aveeks. It is most commonly 
heard at the loAver and posterior parts of the chest, in the vicin- 
ity of the larger bronchi, is audible over a very limited surface, 
and is often confined to a small space near the inferior angle of 
either • scapula. Sometimes, hoAvever, it extends to the nipple 
in front, and occasionally may be traced rising gradually in the 
chest until it is heard at the very apex of the lung. Further, 
it is capable in some instances of being altered in position, or 
even temporarily got rid of by a change in the posture of the 
patient. 

The cause of aegophonic resonance has proved a fertile source 
of theory and conjecture. Practically, this resonance is usually 
found as an accompaniment of eflusion into the pleural cavity ; 
is most marked Avhen the fluid is small in quantity ; rises higher 
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in the chest with the progress of eiTusion, and is only heard 
about on a level with its surface ; disappears when a large quan- 
tity of fluid has accumulated, and returns when absorption of 
the fluid has proceeded to a certain extent. Hence Laennec 
concluded that its presence is characteristic of a thin layer of 
fluid in the cavity of the pleura, and suggested that its peculiar 
character is sufiiciently accounted for by flattening of the bron- 
chi as a result of compression, and by the vibration of the thin 
layer of effused fluid. This opinion he fortified by reference to 
the peculiar character of the sound produced by the flattened 
mouthpieces of the bassoon and oboe, which he considered to 
be represented by the flattened bronchi, and, further, by the ex- 
periment of listening to the voice through a bladder half filled 
with water placed on the interscapular region of healthy persons 
where natural bronchophony is very intense — a contrivance 
which he said imparted to the vocal resonance a tremulous sego- 
phonic character. But even admitting the flattening of the 
bronchi suggested by Laennec (and its existence is more than 
problematical), such flattening cannot be regarded as analogous 
to the mouthpiece of a clarionet, which contains a thin vibrat- 
ing plate ; and the experiment of listening to the voice through 
a half-filled bladder has not succeeded in the hands of others. 
I have listened through a bladder half filled with water, applied 
not only over the interscapular regions, but over the larynx 
and trachea where vocal resonance is most intense, and have 
uniformly failed in obtaining a modification of the voice-sounds 
in any degree resembling Laennec's gegophony. Nor have I 
been singular in the failure of my attempts to obtain the effect 
spoken of by Laennec. Dr. Davies and other experimentalists 
in this country and on the Continent have arrived at the same 
results ; and Skoda distinctly states,^ that under the condi- 
tions alluded to, "the voice sounds just the same as through a 
piece of liver of the same thickness as the depth of water in the 
bladder." Further, and quite independently of experiment, ex- 
tended observation and pathological research have shown that 
Laennec attached too much importance to the presence of fluid 
in the pleura as a cause of regophonic resonance ; for although 
they have confirmed to the fullest extent the frequent coexist- 
ence of pleuritic effusion and tegophonic resonance; nay more, 
though they have proved that in a pure, intensely developed and 
persistent form aegophonic resonance is never met with without 
the presence of fluid in the pleura, yet they have also shown 
that eff'usion may exist without this peculiar vocal resonance 



1 Loc. cit., p. 69. 



120 



THE RESONANCE OF THE VOICE 



and conversely, that segoplionic resonance may and does some- 
times occur to a greater or less degree in pneumonic or tubercu- 
lous consolidation without any fluid in the pleura. Thus it has 
become evident that, however frequent the coexistence of the 
two phenomena, they cannot be regarded as necessarily in the 
relation of cause and effect. 

I have already stated that aegophonie resonance will cease at 
any given spot as soon as a large quantity of fluid has accumu- 
lated, and the level of the fluid has risen above the spot at 
which the peculiar sound is heard; and further, that the surface 
over which it is heard is very limited in extent; but exceptional 
instances are sometimes met with Avhich seem to negative both 
these statements. When adhesions exist between the lung and 
the costal pleura, so that the lung is retained in partial apposi- 
tion with the chest-Avalls, segophonic resonance may continue for 
weeks, or even months, in spite of very copious accumulations 
of fluid in the pleural cavity; and under the same circumstances, 
if the adhesions are extensive, but partial only, it may be heard 
over a very large surface of the chest — sometimes, indeed, over 
the whole of the aff"ected side. I have myself observed instances 
of both these occurrences, and instances have been put on 
record by various observers in this country and on the Conti- 
nent.^ 

Further, the statement that cegc/phonic resonance may occur 
without the presence of any fluid in the pleura, requires a few 
words of explanation. Of the fact itself there cannot be a 
doubt. A peculiar resonance, not indeed so purely or so in- 
tensely segophonic as that which accompanies pleuritic eff'usion, 
but still of a sufficiently shrill and tremulous character to de- 
serve the title of segophonic, is often heard in cases of pulmo- 
nary hepatization or tuberculous infiltration, and, according to 
Skoda,^ is met with occasionally in the interscapular region of 
women and children, even when the lungs are perfectly sound. 
I cannot say that I have ever met with such a sound in any 
woman or child whose lungs were healthy ; nor do I think that 
with ordinary care a sound arising under such circumstances 
could be mistaken for or confounded wnth true gegophonic reso- 
nance ; but the occurrence of such a sound over solidified lung 
is not very uncommon. It is most strongly marked when the 
ordinary voice of the patient is of a shrill, tremulous, or nasal 
character ; and sometimes it so closely resembles the segophonic 

1 See Laeiinec, "Traits do I'Auscultation Mediate et des Maladies des 
Poumons et du Cceur f Andral's " Clin Med.," t. ii, obs. xxi : Walshc, loc. 
cit., p. 140. 

* Skoda, loc. cit., p. 68. 
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resonance of pleurisy tliat it is impossible by the sound alone 
to determine its cause. But careful and oft-repeated examina- 
tions will enable us to discriminate between the two cases. 
When the sound is dependent on pleuritic effusion, its seat is 
usually very limited, and often varies with the position of the 
patient ; it rises higher and higher in the chest as day by day 
the effusion increases, and is not heard where the percussion- 
sound is dullest, or in other words, at the base of the lung, 
where the accumulation of fluid is necessarily greatest ; whereas, 
when it arises in connection with pulmonary consolidation, it 
invariably occurs where the lung-tissue is most condensed and 
the percussion-sound dullest ; is usually heard over a somewhat 
extended surface ; is not affected by change of posture, and 
though seldom enduring above a few hours, may persist in the 
same spot for a considerable period in spite of continued exten- 
sion of the area of dulness, 

Skoda^ has suggested that oegophony may "possibly be pro- 
duced occasionally by a portion of mucus, &c., partially closing 
the mouth of the bronchial tube, imitating the thin tongue in the 
mouthpiece of tongued instruments," but that " probably in 
most cases the walls of the bronchial tubes within which the air 
consonates, react by impact on the air contained within them, 
and so give rise to the tremulous sound." The latter part of this- 
theory, on which in fact Skoda rests the occurrence of eegophony 
under ordinary circumstances, is not only inexplicable, but utterly 
inconsistent with acknowledged facts ; for if the bronchi always 
vibrate, as he admits they do when the air within them conson- 
ates, it is obvious that segophony ought to be a constant accom- 
paniment of the bronchophonic resonance which attends pneu- 
monic hepatization, and which, according to Skoda, results from 
consonance of the voice in the bronchi ; whereas the very oppo- 
site is the fact, its occurrence under such circumstances being 
quite exceptional. 

What, then, is the cause of segophonic resonance ? Setting 
aside those spurious cases in which an segophonic character is 
said to attach to the vocal resonance in healthy women and 
children, and in which this peculiarity, if indeed it exists, must 
be attributable to the shrill, tremulous character of the natural 
voice — I say, setting these aside, there are two conditions which 
I believe to be invariable accompaniments of, and indeed essential 
to the production of segophony — 1st, a condition of lungs calcu- 
lated to give rise to bronchophonic resonance; 2dly, the exis- 
tence of some agency able to impart to that resonance a tremu- 
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lous, bleating character. This must be one of two kinds : either 
some tenacious secretion vibrating in the bronchial tubes and 
producing an effect analogous to the vibrating tongue of reed 
instruments, which possibly may be, though I somewhat doubt 
it, an occasional cause of aegophonic resonance over hepatized 
lungs; or, which I believe to be its source in cases of pleuritic 
effusion, the impulse of the vibrating and partly solidified lung 
against the costal pleura, an effect — viz., the repeated impulse 
of one solid vibrating body upon another — exactly analogous 
to that Avhich takes place in the schoolboy's trick of speaking 
upon thin paper placed over the teeth of a comb, or in that of 
speaking, as Punch and Judy's showmen do, with a thin disk of 
metal or ivory so placed in the mouth as to lie between the lips 
and the teeth, and so to obstruct the egress of air from the mouth, 
in which case an gegophonic character is imparted to every sound 
by the jarring vibrations excited by the repeated impulses of the 
disk against the teeth. Under ordinary circumstances solidified 
lung lies closely in contact with the costal pleura, and practically 
for all purposes of vibration may be considered as connected with 
it; consequently, unless some cause of jarring, tremulous vibra- 
tion exist within the lung itself, as in the instance of a vibrating 
piece of mucus in a bronchus, the vocal resonance will be purely 
bronchophonic, and not aegophonic. But just at the surface of 
a pleuritic effusion there must be a point at which the lung is 
barely separated from the chest-walls, and in which the bron- 
chophonic vibrations of the lung must lead to that light, jarring 
impulse of the visceral against the costal pleura, which analogy 
proves conclusively to be a frequent cause of a peculiarly tremu- 
lous, bleating sound — the sound which characterizes ^Egophony. 

Skoda laughs at the idea of three or four ounces of fluid giving 
rise to segophonic resonance, and asserts that gegophony " will 
not be produced unless the fluid in the pleura be sufiicient to 
deprive completely of air, by compression, a portion of lung 
large enough to contain a cartilaginous bronchial tube." But I 
am satisfied that this is not the fact, and that Laennec was cor- 
rect in his statement, that a very small quantity of fluid may 
occasion intense aegophonic resonance. I have so often traced 
in the dead-house of St. George's Hospital the coexistence of 
scanty pleuritic effusion and aegophonic resonance, that I cannot 
doubt as to their mutual relation ; and according to my views as 
to the cause of gegophony, the scantiness of the fluid is of little 
importance, if indeed it be not actually conducive to the produc- 
tion of ffigophony. In fact, I consider the fluid to have no further 
influence over the production of aegophony than that of separat- 
ing the two surfaces of the pleura to such an extent as to admit 
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of the necessary vibratile impulse between them, and further, 
of interposing an imperfect conducting medium betAveen the ear 
and the seat of bronchophonic resonance, which has the eifect of 
preventing the transmission of vocal resonance, except in those 
parts Avhere the stratum of fluid is very thin, and even in those 
parts so far diifuses the sound as to deprive it of its concentrated 
bronchophonic character. Consequently, if a lung be hepatized, 
or be otherwise in a condition to emit bronchophonic resonance, 
the smallest quantity of fluid may impart to that resonance an 
segophonic character. It is impossible to prove that Skoda's 
suggestion relative to the presence of a vibrating plug of mucus 
in the bronchi may not possibly hold good, but the rarity of 
gegophony in patients oppressed by a quantity of tenacious mucus 
in their air-tubes seems to render such an explanation highly 
improbable. 

Practically, then, segophonic resonance implies one of two con- 
ditions : either hepatized or otherwise solidified lung (or, accord- 
ing to its position, a large superficial bronchus or a cavity in the 
lungs), with tenacious mucus so placed in the air-passages as to 
vibi'ate in a particular manner; or else the same condition of 
lung with effusion into the pleural cavity, slightly separating the 
two surfaces of the membrane, but admitting of their coming so 
far in contact at the spot Avhere the peculiar sound is heard as 
to vibrate the one against the other. The latter is its common, 
its usual source; and when the sound is well developed and per- 
sistent, I believe it to be its invariable source. In certain in- 
stances of pneumonia, and in cases of tumors pressing into the 
pleural cavity, the voice has somewhat of an segophonic charac- 
ter; but if due care be taken in making the examination, and a 
conclusion be not arrived at until after two or three interviews, 
I believe with Laennec that well-developed segophony may be 
depended on as proof of the existence of fluid in the pleural 
cavit3^ 

Autophony, or the sound of the observer's own voice, as heard 
whilst his ear is applied to the chest, either directly or through 
the intervention of a stethoscope, affords another class of phe- 
nomena which have been called in aid of the diagnosis of thoracic 
disease. Few persons can have failed to remark that their own 
voice appears to them to sound or reverberate more strongly un- 
der certain conditions than it does under others. Thus, if the 
palms of the hands are placed over the ears whilst a person is 
speaking, the vibrations of the voice appear to the speaker to be 
confined within his own head, and to acquire an intensity very 
diff erent from that of which he is conscious during ordinary speak- 
ing. The same effect is observed in a lesser degree when one 
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ear only is covered. M. Hourmann went farther than this, and 
made a series of experiments of the same kind with substances of 
varying thickness, from which he concluded that the character 
and intensity of the resonance bear a definite proportion to the 
thickness and density of the substance with which the ear is in 
contact. From this folloAved the inference that autophonic res- 
onance would vary with the density of the contents of the thor- 
acic cavity, and that these variations would prove valuable auxili- 
aries in the diagnosis of thoracic disease.* Unfortunately, obser- 
vation has not borne out the practical results anticipated by M. 
Hourmann. There cannot be a doubt that the intensity of auto- 
phonic resonance varies greatly under different circumstances, 
and that consolidation of the lung is in many instances accom- 
panied by a marked increase in its intensity; but it is equally 
certain that in some instances no such augmentation takes place, 
and that when the amount of consolidation is small, the varia- 
tions of intensity are hardly perceptible. Indeed, observation 
has led me to believe that the intensity of autophonic resonance 
is attributable to the reflecting power of the substance with which 
the ear is in contact, rather than to its mere thickness or density ; 
and if this be so, it must be modified as much by the condition 
of the chest-walls as by the contents of the thoracic cavity. Be 
this as it may, the increase of resonance is certainly not propor- 
tioned to the mere density of the subjacent parts ; and the numer- 
ous exceptions to the rule of there being any increase of it over 
consolidated lung, render autophony useless as a means of ex- 
ploring the chest. ^ 

Auscultation of the cough is another mode of examining the 
chest, and sometimes furnishes important information. In liealth, 
tussive resonance, as heard on the chest-walls, is a short, dull, 
and indistinct sound, evidently produced at a distance, diffused 
over the surface of the chest, and accompanied by some degree 
of vibration of its walls. Its intensity is proportioned to the force 
of the cough and the thinness and elnsticity of the thoracic walls, 
and it is heard loudest, and of a somewhat bronchophonic char- 
acter, over the larger bronchial tubes. Indeed, whether in 
health, or in disease, tussive resonance undergoes changes cor- 
responding precisely with the alterations in the vocal and res- 
piratory sounds under similar conditions of the thoracic organs. 
Thus, its intensity may be simply increased without material 
alteration in its character ; or it may acquire a bronchophonic, 
pectoriloquous, amphoric, or even a quasi-segophonic character; 

' "Revue Medicale," 1839. 

2 Barth and Roger, Piorry, Skoda, and other authorities abroad, and Davies, 
Walshe, and others in this country, have arrived at the same conchision. ' 
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and when pneumothorax exists, or large cavities are present in 
the lungs, it may be accompanied by metallic tinkling and am- 
phoric echo. If fluid, mucus, or other matter be present in the 
air-p;issages, it may be attended by rales and rhonchi, which, 
just as with respiration, will vary, cceteris paribus, according to 
the sizes of the passages or spaces in which they take their origin. 
In short, tussive resonance affords little or no information which 
may not be derived from the voice and the respiration ; and in 
an auscultatoi'y point of view, cough acquires its importance, not 
from the peculiar resonance which it produces, but from its power 
of removing mucus or other matters by which the air-passages 
are apt to become obstructed. Cough consists of a sudden and 
forcible expiration, followed by a quick, yet deep inspiration. 
The suddenness and force of the expiratory effort is often such 
as to dislodge obstructions in the bronchi, which cannot be got 
rid of in any other way; and thus a passage is cleared for the 
free ingi-ess of air during the deep inspiration, by which each 
paroxysm of cough is succeeded. By its means, therefore, we 
are often enabled to judge of the permeability or impermeability 
of portions of lungs over which no respiratory sounds could pre- 
viously be heard; and may often discover a cavity which had 
remained uninfluenced by the voice and the respiratory eff'orts, 
in consequence of its approaches having been obstructed by 
mucus. By its means, again, we may sometimes discriminate 
between pleuritic friction, and those pseudo friction-sounds which 
are met with occasionally in chronic bronchitis, as the result of 
tenacious mucus in the bronchi. For in the one case the friction- 
sound continues uninfluenced by the act of coughing ; whereas 
in the other it ceases as soon as the mucus by which it is caused 
is dislodged. In this mnnner cough becomes a valuable auxiliary 
in tlie exploration of the thoracic cavity. 

The subjoined tables show at a glance the diff'erent varieties of 
vocal resonance in health and disease, their character, mode of 
production, and usual seat, and the diseases with which each 
morbid sound is usually associated: 
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TABLE 



Variety. 

Laryngophonic. 
Tracheophonie. 



Bronchophonic. 



Pulmonary. 



RESONANCE OE THE VOICE, AS HEARD OVER THE 

Synonym. 



Laryngophony. 
Tracheophony. 



Natural Broncho- 
phony. 



Ordinary vocal 
resonance. 



Character of sound. 
( The sound is loud and concentrated, ") 
in the highest degree, conveying the | 
idea of being produced immediately be- | 
neath the stethoscope, and of passing j 
j through the instrument so as to strike | 
i_ directly and forcibly on the ear. J 

The sound is less loud, less concen- ^ 
trated, and less distinctly articulated 
than in tracheophony : it appears to be 
produced at a greater distance, to be 
more diffused, and to strike less dis- } 
tinctly against the ear, so that the 
words seem to be at the end of the in- 
strument instead of passing through it 
into the ear. 



A diffused vibratory sound, amount- 
g to little more than a humming or 
buzzing, and conveying the impression 
of distant origin. The articulation of 
the voice is not appreciable. 
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LARYNX, TRACHEA, AND CHEST-WALLS, IN HEALTH. 

How prodziced. lis usual seat. 

r ... .1 

I The vocal vibrations which pass directly 

down into the trachea, beinq; concentrated \ ii. i j ^ i. 

4.,,. A a f t u t Over the larynx and trachea. 

] in that narrow sound-reflecting tube, rever- j •' 

I berate there with great intensity. j 



The vocal vibrations which pass down 
the trachea and bronchi, owing partly to 
their being weakened by diffusion, partly to 
the lesser sound-reflecting power of the 
bronchi, as compared with the trachea, and 
partly to the intervention of the spongy 
tissue of the lung, reverberate less loudly 
than in the former situation. 



The upper part of the sternum 
and the posterior surface of the 
chest, between the spines of the 
scapulae. 



The vibrations of the voice which pass ") Over the whole surface of the 

chest, except the upper part of the 
and the space which lies 
the spines of the sc.Tpuloe, 

and the spongy tissue of the lung before 
reaching the surface of the chest. 



f The vibrations of the voice which pass ") Over 

down the trachea and larger bronchi are chest, ej 

J obstructed, weakened, and diffused by pass- ! sternum 

j ing through the subdivisions of the bronchi between 



where the larger air-tubes are super- 
ficial and near to the chest-walls. 



I 
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Class. Variety. 



TABLE 

RESONANCE OF THE VOICE, AS HEARD 
Synonym, Character of sound. 



Diminished. 



Weak or feeble. 



Feeble reson- 
ance. 



The sound is simply less intense than it is 
over he.althy lung tissue. Sometimes 
an indistinct humming only is heard. 



Suppressed or 
absent. 



Absence of res- 
onance. 



No sound audible. 



Increased. 



Simple in- 
crease. 



Increased res- 
onance. 



Bronchophonic 
resonance. 



Bronchophony. 



Pectoriloquous 
ditto. 



Pectoriloquy. 



Amphoric ditto. | 



Amphoric res- 
onance. 



.^gophonic 
ditto. 



j- iEgophony. j 



The voice-sounds, unaltered in quality, "] 
are heard louder than natural, but dif- | 
fused over the surface of the chest, just 1 
as in health. This varietj' of increased f 
vocal resonance gradually passes into 
the next variety. J 



The sound is louder and clearer than in ~] 
simple increased resonance, is not dis- 
tinctlj' articulated, and does not appear 
to pass through the stethoscope into the 
ear, but is concentrated, as it were, be- j 
neath or at the end of the stethoscope. 
This bronchophonic resonance passes 
imperceptibly into the next variety. J 



The voice-sounds are distinctly articu- 
lated, and transmitted directly through 
the stethoscope into the ear. 



r A ringing sound, of a metallic quality, ~| 
I not distinctly articulated, not trans- | 
mitted forcibly through the stethoscope, \ 
and resembling the sound produced by I 
speaking into an empty jar. J 

A tremulous, bleating or quavering sound, "| 
forming a sort of Punchinello voice, | 
synchronous with, but of a higher pitch I 
than, the voice of the patient, or else fol- j 
lowing it like a feebly whispered echo, | 
and rarely traversing the stethoscope. J 



[ 
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THROUGH THE CHEST-WALLS, IN DISEASE. 



How produced. 



By the occurrence of some physi- 
cal change in the parts beneath 
the stethoscope, calculated to 
interfere with the transmission 
of the vocal vibrations to the 
surface. 



Jits usual seat. 



Not confined to any portion 
of the lung. 



By the same causes as lead 
feeble resonance, if procee 
beyond a certain limit 



d to r 
ding J 



Not confined to any portion 
of the lung. 



Disease with which it is 
^ commonly associated. 
Bronchitis, with copious 
secretion obstructing the 
bronchi ; aneurismal or 
other tumours pressing 
upon a main bronchus; 
extensive inelastic pul- 
monary consolidation ; 
emphysema, and slight 
pleuritic effusion. 
Each and all of the dis- 
eases above specified, 
when proceeding beyond 
a certain limit ; but 
most commonly by ex- 
tensive pleuritic effu- 
sion, pneumothorax, or 
the presence of large 
tumors lying between 
the lung and the surface 
of the chest. 



By slight consolidation of the 
lung-tissue around the air- 
tubes, whereby the sound-re- 
flecting power of the tubes is 
increased, and the pulmonary 
parenchyma is rendered more 
homogeneous, and a better con- 
ductor of the vocal vibrations 
to the surface of the chest. 

' Sometimes by an increase of the 
pulmonary condensation which 
■gives rise to simple increase of 
vocal resonance, and sometimes 
by the formation of abnormal . 
spaces in the lungs, capable of 
concentrating and reflecting 
sound to as great a degree as 
moderate-sized bronchi. 

Sometimes by the condensation of 
lung-tissue around a large bron- 
chus, whereby the transmission 
of the sound to the ear is facili- 
tated ; more generally by the 
formation of abnormal spaces 
or cavities possessing smooth, 
sound-reflecting walls. 



By the reverberation of the voice 
in a large hollow space, bou 
by tense sound-reflecting walls, 



voice 
nded > 
rails. 3 



The apices and upper por- 
tions of the lungs. 



Not confined to any portion 
of the chest, but usually 
most marked and of the 
greatest significance to- 
wards the apices of the 
lungs in connection with 
the deposition of tubercle. , 

Not confined to any portion 
of the lungs, and inasmuch 
as it may be heard over 
the bronchi even in health, 
it is of clinical significance 
only when heard where 
bronchophony does not 
exist in health. Of great 
importance as suggestive 
of phthisis, when existing 
at the apex of the left lung. 



In various morbid states, 
but, as a persistent con- 
dition, most common in 
the early stages of tuber- 
cular phthisis. 



Pneumonic hepatization 
of the lungs; tubercular, 
cavernous, and other in- 
filtrations of the lung- 
tissue round moderate- 
sized bronchi ; small vo- 
micae, as in phthisis ; 
and dilated bronchi. 



Not confined to any portion 
of the lungs, but occurring 
most commonly at the 
apices and in the upper 
lobes. 



' Chiefly in phthisis, but 
occasionally in pneumo- 
nia and other diseases in 
which the necessary 
physical conditions may 
exist. 



Phthisis pulmonalis. 



The vibration of the visceral 
against the costal pleura, at the 
point where the two surfaces 
are barely separated from each 
other, whether by fluid or by 
any other cause. 



Not confined to any portion 
" of the lungs, but most per- 
sistent at the posterior 
surface of the chest, near 
the roots of the large bron- 
chi, where the vocal vibra- 
tions are most intense. 

9 



Chiefly in pleurisy, but 
also in certain instances 
of pneumonia, and of 
tumors projecting into 
the pleural cavity. 
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CHAPTER IX. 

ON THE ADVENTITIOUS SOUNDS PRODUCED WITHIN THE CHEST 
BY THE ACT OP BREATHING. 

The varieties of abnormal breathing already described are 
marked by modifications of the natural sounds of respiration. 
Those to which I have now to direct attention are characterized 
by the presence of sounds which find no analogue in healthy 
breathing, but are new and adventitious phenomena superadded 
to or replacing the healthy respiratory murmur. Such sounds 
may arise either from the air-passages or cavities communicating 
with them, from the substance of the lung itself, or from the 
pleural cavities ; and as they vary in character according to their 
seat and mode of production, it is necessary to understand the 
mechanism in which each takes its origin, before a proper esti- 
mate can be formed of their true significance. 

First, then, in regard to those adventitious sounds which 
originate in the air-passages or in cavities communicating with 
them. It has been already stated that in a healthy condition of 
the respiratory organs the air-passages are free and open, whilst 
the mucous membrane which lines them is constantly moistened 
by a thin, watery exhalation which lubricates its surface and 
renders it smooth. Further, it has been shown that anything 
which checks the exhalation of this moisture, or produces un- 
evenness on the surface of the bronchi, or gives rise to irregu- 
larity in or narrowing of their calibre, increases the friction en- 
countered by the respired air, impedes its escape during expira- 
tion, and leads to a corresponding alteration in the breathing- 
sounds. The first eflFects perceived by auscultation are rough- 
ness and prolongation of the sounds, especially of the sound of 
expiration. If the local changes are dependent upon causes of 
a transient nature, the roughness may gradually subside, and 
give place to the natural respiratory murmur. But more com- 
monly, when mischief has gone so far as to produce roughness 
of breathing with prolongation of the expiratory sound, it is 
followed by furtlier local changes, with a fresh train of physical 
phenomena. Not only does the calibre of the air-passages 
undergo a still greater diminution, but the dryness of the bron- 
chial mucous membrane is succeeded by morbidly increased se- 
cretion. Thus, if the pulmonary mischief be not speedily re- 
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solved — in which case the roughness of the breathing will gradu- 
ally cease — it usually happens that simple rough or harsh res- 
piration is after a time replaced or accompanied by sounds which 
arc dependent on the presence of secretion, and vary with its 
amount and character and with the altered size and condition of 
the bronchial tubes. 

These sounds have been termed indifferently r^les or rhonchi ; 
the former being the term originally employed by Laennec, the 
latter, derived from the Greek word poyx'"^: being the term more 
generally employed in the present day.^ Whatever they may 
be styled, however, these sounds are divisible into two species, 
which acquire their distinctive characters from the fact that in 
the one the sounds are occasioned by the vibrations into Avhich 
the air is thrown by passing through channels irregularly con- 
tracted in their diameter ; whilst in the other they arise from the 
bursting of bubbles caused by the air being forced through fluid, 
more or less viscid and tenacious, which has accumulated in and 
obstructs the air-passages. The former, therefore, have been 
termed " dry" sounds, as contrasted with the latter, which being 
connected with the presence of fluid, have been termed appro- 
priately " moist" sounds. 

But although these so-called " dry" sounds are invariably 
connected with narrowing of the channels through which the air 
passes, a very common element in their production is the presence 
of tough, viscid mucus or other semi-plastic material, which does 
not admit of the passage of air and the formation of bubbles, but 
which, without entirely obstructing the air-tubes, adheres to 
their sides, contracts their diameter, and gives rise to, or admits 
of abnormal vibration. Indeed, in some instances the secretion 
and local accumulation of such mucus appear to be the chief 
cause of the constriction of the air-passages and of the vibration 
on which the production of the "dry" sounds depends ; and in 
all cases, whateve,r the primary cause of the constriction — 

1 Neither term, however, has any special signification, and each of them 
is inappropriate when applied to aU the adventitious sounds originating 
within the air-passages ; for the term rale or rattle can hardly be regarded 
as applicabh^ to many of the snoring, burring, cooing, and grunting sounds 
which are often audible in the chest, and the term rhonchus, which signifies 
snoring, is clearly inapplicable to the minute crepitations of pneumonia and 
to the fine bubbling sounds of capillary bronchitis. It appears to me better, 
therefore, to simplify our phraseology by substituting the word "sound" for 
these unmeaning or niappropriate terms. If, however, for the sake of con- 
venience, the terms " rille" and " rhonchus" are to be retained, the former 
should be restricted to the sounds of bubbling, the latter to those of vibration. 
A distinction would thus be drawn between sounds which, though not ne- 
cessarily indicative of a very different condition of the pulmonary tissue, yet 
take their origin in a difierent mechanism. 
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whether thickening of the bronchial mucous membrane, the 
pressure of tubercle or other matter, or, as often happens, ir- 
regular spasmodic contraction of the circular fibres of the air- 
tubes — the secretion of viscid mucus at the seat of obstruction 
contributes greatly to the general result. This is evident from 
the frequent intermission of these sounds, and from their ces- 
sation for a time after the act of coughing — facts, which though 
quite incompatible with the theory of persistent contraction of 
the air-passages, are strictly in keeping with the supposition 
that the contraction is in great measure referable to the presence 
of tough, viscid mucus which admits of removal and change of 
position by the full blast of air which accompanies forcible ex- 
piration or the act of coughing. Therefore, although the im- 
pression conveyed to the ear by these so-called "dry" sounds 
justifies the term which has been applied to them, it must always 
be remembered that the use of the term does not imply a total 
absence of secretion, but only the absence of secretion of such 
a nature and in such quantity as shall lead, during the act of 
respiration, to the formation and bursting of air-bubbles, and 
the consequent production of "moist" sounds. 

In this limited sense the term " dry" is applicable enough; 
but if it be attempted, as is often done, to classify all the adven- 
titious sounds originating within the lungs as either "dry" or 
"moist," then does the term "dry" become highly objection- 
able, as being inappropriate and calculated to mislead. Many 
of the sounds arising from simple abnormal vibration are con- 
nected, as already stated, with the presence of viscid secretion 
in the bronchi, and some even of the sounds associated with the 
bubbling of air through fluid in the air-passages convey a dis- 
tinct impression of "dryness." Such are the fine crepitations 
which are frequently met with in pneumonia, and the dry " click- 
ing" which often accompanies the early stage of tubercular de- 
posit. Moreover, a slight modification of the conditions which 
give rise to " dry" crepitation and " dry" clicking will occasion 
the setting up of " humid" crepitation and " moist" clicking ; 
and thus sounds which pathologically acknowledge the same 
origin, and which differ only in the quantity and tenacity of the 
existing secretion, are separated and placed in contrast to each 
other, as if they were distinct and independent phenomena. 
The course, therefore, which appears to me simplest and least 
likely to lead to error and misapprehension is to divide all ad- 
ventitious sounds originating in the air-passages, according to 
their mechanism, into "sounds of vibration" and "sounds of 
bubbling," and then the special character of each variety of vi- 
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bration and each modification of bubbling may be described if 
necessary according to the notion it conveys to the ear. 

Viewed in this light, and considered in reference to their 
practical significance, the adventitious sounds originating within 
the lungs may be arranged advantageously in the following 
manner: 



Class. 



Variety. 
f Low-pitched 



Sounds of I 
vibration. ■ 



Sounds of 
bubbling. 



Grave-toned. 

High-pitched 
or 
Shrin. 

|- Crepitating. 



Bubbling. 



Special Character. 

f Snoring. 
I Cooing. 
-{ Buzzing, 
i Grunting. 
l_ Creaking. 

( Whistling. -\ 
< Piping. K 
Hissing. \ 
( Minute, dry, rapidly 
J evolved, crackling. 

Fine, or small, and 
tolerably even- 
sized — bubbling. 

Coarse and irregular- 
sized — rattling. 

Large and hollow 
sounding — gurg- 
ling. 



Synonym. 



Sonorous rhonchi.i 



Sibilant rhonchi.i 

Crepitant rule,! dry crep- 
itation, dry crackling. 
Subcrepitant, or muco- 
crepitant rale,! humid 
crepitation, or humid 
crackling. 
Mucous or submucous 
rale. 

, Cavernous rale. 



Clicking. 

Indetermin- 
ate sounds. 



Dry. 
Moist. 



The nomenclature above employed is extremely simple, and 
the classification itself is not only in accordance with the mech- 
anism of the sounds, but includes all the varieties which have 
the least practical significance. Other sounds or subdivisions of 
sounds have been dwelt upon at length by many authors as diag- 
nostic of particular forms of bronchial effusion or special forms 
of pulmonary mischief, but such distinctions have no real exist- 
ence, and only tend to confuse the student and complicate the 
study he has in hand. Nothing can be more perplexing than a 
needless multiplication of terms, and therefore in this classifica- 
tion I have confined myself to those sounds which can be traced 
as having a constant relation to some particular condition of the 
pulmonary apparatus, and consequently are of real practical im- 
portance. 

The precise character of the sounds of vibration varies with 
the force of the blast and the size, form, and condition of the 

' These have been termed indiflerently rales and rhonchi, but, as already 
stated, tlie term rhonchiis is most appropriate as applied to the sound of vi- 
bration, and the terra rale to the sound of bubbling. 
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channels througli which the air has to pass. The strongei' the 
current of air and the narrower the chinks or channels through 
which it is forced, the higher [cceteris paribus) the pitch, and 
the more whistling the character of the tone produced. And as 
every possible variety in the condition of the air-passages may 
exist in different portions of the chest, so every variety in the 
sounds of vibration, from the deep, low-pitched note of a large 
tube to the shrill, high-pitched whistle of a narrow chink or 
channel, may be heard sometimes in a single case. The grave, 
low-pitched tones are usually compared to the snoring of a person 
asleep, and do sometimes very closely resemble it; occasionally 
they more nearly approximate to the noise of grunting, buzzing, 
cooing, or creaking,^ and now and then they assume a "rubbing 
character; " but whatever their nature, they may all be included 
under tlie general appellation of "sonorous" rhonchi; whilst 
those of a higher pitch, whether whistling, piping, or hissing, 
may be grouped under the title of "sibilant" or whistling rhon- 
chi. Both classes of sounds are connected with the same mech- 
anism, and the variations in their character are due to diiferences 
in the size of the air-passages in which each takes its origin. As 
a general rule, the low-pitched "sonorous " varieties originate in 
the large bronchi, and the high-pitched "sibilant" varieties in 
the smaller tubes; but inasmuch as the calibre of the large tubes 
may be constricted and rendered small by disease, it is obvious 
that no dependence can be placed on the mere discovery of sibi- 
lant rhonchus as evidence of an affection of the smaller order of 
bronchi. The grave, sonorous rhonchi are undoubtedly charac- 
teristic of an affection of the larger tubes, and an extensively 
diffused sibilant rhonchus may be relied upon as proof of an af- 
fection of the smaller bronchi ; but when such a rhonchus is of 
limited extent, it may not impossibly proceed from a large bron- 
chus which has undergone constriction. 

1 This is a point to which I would especially direct the attention of the 
student ; for I have repeatedly seen this creaking and rubbing rhonchus mis- 
taken for the friction-sound of pleurisy. Unfortunately the mistake is not 
confined to students. Several cases have fallen under my observation which 
have been wrongly treated by practitioners more or less acquainted with the 
use of the stethoscope, under the belief that their patient was suffering from 
■pleurisy. The mere absence of tegophony, as will be shown hereafter, is 
not sufficient to mark the case as one of bronchitis, but a distinction exists 
between the sound in the two cases which is simple and conclusive. Cough 
and expectoration, by getting rid of the mucus, removes the cause of the 
rhonchus, and thus leads to its modification or complete temporary cessation ; 
whilst if the sound is dependent on pleuritic friction, it continues uninflu- 
enced by the act of expectoration. Thus, if care be exercised, a satisfactory 
conclusion can be arrived at, often at the first, and always in the course of 
two or three examinations. 
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It might be imagined, from what has been already stated rela- 
tive to the source of these vibrating sounds, that they would 
necessarily accompany both acts of respiration. Very generally 
they do so to a greater or less extent, but sometimes they are 
heard during inspiration only, and at others are confined to the 
act of expiration. Varying greatly in intensity and duration, 
they are at one time slight, and at another so loud, as to mask 
or overpower the natural respiratory murmur. They may be 
audible not to the'patient only, but to persons at some distance 
from him, and, when they are of a low-pitched sonorous character, 
they may convey a sensation of fremitus or vibration to the hand 
placed upon the chest-walls. They rarely accompany every act 
of respiration, but occur irregularly and interruptedly, persisting 
occasionally for some length of time at a particular spot, and 
then, suddenly and for a time at least, ceasing — the cause of 
their cessation in most cases being the removal of some tough 
mucus by the act of coughing. In many instances, however, 
the high-pitched sibilant varieties are less readily got rid of by 
coughing and expectoration than those which are grave or of a 
lower pitch — a circumstance which is explicable by the compara- 
tive weakness of the blast in the smaller bronchial ramifications 
whence the sibilant rhonchi usually originate, and by the greater 
difficulty which consequently attends the removal of the tena- 
cious mucus. 

According to the form of disease by which they are occasioned, 
these sounds of vibration may be confined to one spot, or one 
particular portion of the chest, or may be diffused generally over 
its surface. Probably, if caused by the pressure of aneurismal 
or other tumors, or by the lodgement of foreign bodies within the 
bronchi, they will be limited in extent, and more than usually 
persistent; if occurring as a consequence of bronchitis, connected 
with the deposit of tubercle or other matters, they not only will 
be persistent, but wnll abound in those parts especially which are 
prone to sufi'er from the disease in question; whereas, if they 
arise in consequence of bronchitis unconnected with any local 
cause of irritation, they will usually extend more generally over 
the chest, and will yield more readily to treatment. Moreover, 
if the disease does not speedily subside, they will be accompanied 
or followed, after no lengthened period, by the occurrence of 
bubbling sounds, resulting from the increased secretion which 
accompanies its further progress. Their most striking develop- 
ment is certainly met with when emphysema coexists with chronic 
bronchitis, in which case the expiratory sound is enormously 
prolonged, and the noises produced within the chest are of such 
variety as to defy description. 
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Thus, then, to sum up the practical information afforded by 
these sounds of vibration, it may be stated generally that their 
presence indicates constriction of the air-passages, and the prob- 
able presence of tenacious mucus. Their persistence for a length- 
ened period over a limited area, leads to a presumption of some 
mechanical local obstruction, such as the pressure of an aneuris- 
mal or other tumor, or the presence of a foreign body in the 
bronchus, or, when they are confined to the apices of the lung, 
the irritation of tubercular deposit. On the other hand, their 
existence over the entire chest, or over an extensive area, indi- 
cates the existence of wide-spread bronchitic irritation, which, if 
not arising from idiopathic causes, must be due to some generally 
diffused cause of local mischief, such as tuberculous or cancerous 
infiltrations. In either case their presence should lead us to 
expect the speedy occurrence of increased bronchial secretion, 
and the consequent production of bubbling sounds. 

The low-pitched sonorous sounds which invariably originate 
in, and are altogether confined to the larger bronchi, are usually 
of less serious import, than the high-pitched sibilant rhonchi, 
which, when widely diffused throughout the chest, indicate the 
implication of a smaller order of air-tubes, and the existence of 
extensive affection of the respiratory apparatus, requiring im- 
mediate attention and active treatment. 

The "bubbling" sounds, whatever their seat or position within 
the chest, are caused by the passage of the respired air through 
fluid more or less tenacious, which has accumulated in and ob- 
structs the bronchial tubes. Their character, however, varies 
considerably, according to the consistence of the fluid, the size 
of the space in which it is collected, and the force with which 
the air is driven through it, — circumstances which determine the 
size and number of the bubbles, the compression to which the 
contained air is subjected, and consequently the sound which the 
bubbles cause on bursting. ^ The less tenacious the fluid, the 
smaller, c ceteris paribus, will be the size of the bubbles; the less 
the resistance to their passage through it, the more rapid their 
succession, the more frequent their bursting. Again, the greater 
the energy of the respiratory movements, and the greater con- 
sequently the force with which the air is driven through the 

1 The influence exerted on the pitch and intensity of the sound, and on the 
readiness with which it is conveyed to the ear, by the nature of the space in 
which the bubbles burst, and by the state of the surrounding pulmonary 
tissue, will be fully discussed hereafter My present object is simply to point 
out how the character of the bubbling and the sound it produces are modi- 
fied, cceteris paribus^ by the consistence of the fluid, the size of the space in 
which it is collected, and the force with which the air is driven through it. 
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fluid, tlic more numerous will be the bubbles in any given time, 
and the less distinct or separate the sound which each one pi'oduces 
in bursting. But the size of the tube or cavity containing the fluid 
exercises a further and most important modifying influence. The • 
larger the space, the greater is the freedom with which the air 
passes, and the larger and more unequal is the size of the bub- 
bles; so that the same fluid which in the smaller bronchial tubes 
or air-passages Avould give rise to a fine and tolerably uniform 
bubbling, will in the larger tubes produce a coarse and more 
irregular-sized bubbling, — sometimes resembling a rattling. In 
tubes or cavities of still larger size it will occasion a still more 
irregular and hollow-sounding bubbling, or, in other words, a 
gurgling, quite characteristic of air passing freely through liquid, 
and producing large unequally sized bubbles; so that according 
to the character of the sound we are enabled to form a tolerably 
correct estimate of the size of the tube or cavity from which it 
originates, and of the consistence of the fluid by which the bub- 
bling is caused. 

Crepitation. — If the bubbles arc very minute, of uniform size, 
and burst in rapid succession, almost as in a volley, and emit a 
dry, crackling, or crepitating sound, rather than a liquid, bub- 
bling sound on bursting, the air-passages in which the sound 
originates are extremely small. Indeed, such a bubbling indi- 
cates the entrance of air into the pulmonary vesicles, and proves 
that no disease exists of such a nature as to render the lung im- 
permeable and prevent the expansion of the air-vesicles. This 
sound very closely resembles the noise one hears when a lock of 
dry hair is rubbed transversely and slowly between the finger 
and thumb close to one's own ear, or when common salt is thi-own 
on the fire ; and has been termed, not inaptly, crepitation. It 
is the crepitant rale or rlionchus of authors, and usually, but not 
invariably, accompanies the accession of pneumonia, and in some 
few instances is met with in connection with congestion of the 
lungs and oedema of the pulmonary tissue.^ It is almost con- 
fined to the act of inspiration, which it sometimes accompanies 
from beginning to end, though it occurs more commonly towards 
its close; it is usually persistent for some length of time at the 

1 This fact is too often lost sight of in practice, and leads those who trust 
too exclusively to auscultation into grievously erroneous treatment. In- 
stances of well-marked crepitation, not to be distinguished from the crepita- 
tion of pneumonia, are met with not unfrequently during the pulmonary 
congestion which often accompanies continued fever and other asthenic and 
haemic disorders, as also during the early stage of pulmonary cedema arising 
in connection with acute anasarca. It is obvious that the active and de- 
pressing treatment which might be appropriate in combating inflammation 
of the lungs, would be productive of mischievous results in cases such as these. 
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spot where it is first evolved ; is heard most distinctly after deep 
inspiration or after a fit of coughing, and is not checked by ex- 
pectoration, — circumstances which usually serve to distinguish 
• It from the fine bubbling sound, the variety next to be described, 
into which it gradually merges, and with which it is confounded 
not unfrequently. 

Some persons have been unwilling to admit crepitation to be 
referable to bubbling, on the ground that if it were due to the 
passage of air through fluid in the pulmonary cells, it should 
accompany expiration as well as inspiration. Hence they have 
suggested that it is dependent upon the sudden unfolding of the 
walls of the air-cells, rendered dry and crackling by disease, or 
else upon the giving way of exudation-matter which has been 
effused between the vesicles in the substance of the lung. 
Neither of these theories, however, appears to me to be tenable. 
Observation in the dead-house proves conclusively that pneu- 
monia does not produce dryness of the pulmonary tissue, such 
as could give rise to crepitation ; and even were it otherAvise, 
the dryness of the tissue should occasion crackling during the 
collapse of the lung almost as much as during the act of expan- 
sion. This may be proved experimentally, by inflating a dried 
bladder, and then compressing it so as to cause it to assume a 
folded condition. Nor does the second hypothesis rest on more 
stable ground. Indeed, in most cases, pathological research 
proves the absence of the cause to which the sound is attributed. 
Dissection of a portion of lung, in the first stage of pneumonia, 
shows congestion of the pulmonary capillaries, and effusion of 
a viscid sero-sanguinolent fluid into the air-vesicles ; but in a 
vast majority of instances, it fails to discover the inter-vesicular 
or parenchymatous plastic exudation, to the giving way of which 
this theory refers. And if it be supposed that the sound is 
attributable to the movement of fluid in the areolar tissue during 
respiration, no greater advance is made towards an explanation ; 
for obviously, under the conditions referred to, the sound should 
accompany the collapse of the lung during expiration, just as 
much as it does its expansion during inspiration. Indeed, I 
cannot but think that the objection raised to the bubbling theory 
of crepitation rests altogether upon a false assumption. It is 
quite intelligible, as stated by Dr. Davies, that "the air having 
forced its way through fluid into the interior of the lung-cells, 
may be expelled from those little cavities without being com- 
pelled to pass a second time through the secretion. At the end 
of an inspiration, the cells are fully expanded, and space is 
afforded for the presence of air and fluid. At the commence- 
ment of the expiration, the more elastic fluid, the air, is first 



THE CHEST BY THE ACT OF BREATHING. 



139 



driven out, finding a free passage from the vesicles into the ter- 
minal bronchial ramifications."' I am satisfied, therefore, that 
crepitation may be regarded as the result of air bubbling through 
fluid in spaces of very small calibre, such as the pulmonary air- 
cells, and that this is the only satisfactory explanation. 

Fine or small even-sized bubbling. — If the bubbles be less 
delicate and minute, less uniform in size, less rapidly evolved, less 
regular in their occurrence, and, though distinctly crepitating, 
are less dry in their character, and convey the impression of 
being connected with the bubbling of air through fluid, the 
bronchi or air-passages in which they originate are still small, 
but the fluid is larger in quantity ; for it is only in such tubes 
or spaces, and with such an amount of fluid, that fine even-sized 
bubbling can be produced. This is the "subcrepitant" or 
" muco-crepitant" rale of authors, and is the sound which ac- 
companies capillary bronchitis, the first stage of oedema of the 
lungs, the eff"usion of blood or other fluids into the pulmonary 
tissue, and the resolution-stage of pneumonia. It is, in fact, 
only a modification of crepitation, but unlike the true crepitus 
of pneumonia, it is influenced, and for a time got rid of, by 
coughing, and accompanies expiration as well as inspiration, 
the fluid being in the terminal bronchi, and in such quantity 
that the air has to force a passage through it as well in expira- 
tion as in inspiration. 

Coarse, irregular-sized bubbling ; rattling. — If the bubbles be 
larger, of variable size, less regular in their occurrence, and dis- 
tinctly liquid, the air-passages whence the sound originates are 
of larger size, admitting of more free and unrestrained bubbling. 
This is the "mucous" or "sub-mucous" rale of authors, and is 
the sort of bubbling which accompanies the secretion-stage of 
bronchitis, the occurrence of oedema, hemorrhage, or Avhatever 
leads to the presence of fluid, whether mucus, pus, blood, or 
serum, in air-tubes or passages of moderate size.^ It accom- 
panies both respiratory movements, and is modified by the acts 
of coughing and expectoration, whereby the fluid in the air- 
passages is removed, and the sounds for a time diminished or 
arrested. It must be remembered, however, that whatever the 
precise character of the bubbling, its amount does not necessarily 
afford an index to the quantity of fluid contained in the air- 

1 Davies, loc. cit., p. 175. 

2 The attempts which have been made by M. Fournet and others to draw 
distinctions between the sounds produced under these several circumstances 
are calculated to give rise to endless confusion. No difference exists suffi- 
ciently well marked and of such constant occurrence as to possess the slightest 
diagnostic value. 
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passages, for these may be so filled that little or no air can pass, 
and, therefore, little or no bubbling can be produced. In some 
such instances, all respiratory sound ceases, whilst m others 
slight bubbling sounds still continue. In the more advanced 
stao'es of bronchitis, and during the occurrence of oedema, this 
happens not unfrequently, and can be detected by the presence 
of more or less dulness on percussion ; by the absence of res- 
piratory murmur; by the Avant of proper expansion of the chest- 
walls ; and, indeed, by the various signs which indicate the 
existence of impervious lung. But if the bubbling be small m 
amount, consisting of single or occasional bubbles, and the vesic- 
ular murmur remains distinctly audible, it is fair to conclude that 
little fluid exists in the air-passages;' whilst if the bubbling be 
extensively diffused, and be not accompanied by a distinct res- 
piratory murmur, or be heard only in combination with a faint, 
indeterminate respiratory murmur, it is equally a legitimate con- 
clusion that the bronchial tubes contain a large quantity of 
secretion. 

Large, liollow-sounding huhhling ; gurgling .—1^, again, the 
bubbles be still larger and of unequal size, less numerous, and 
more irregular in their occurrence, often disappearing for a time, 
and conveying to the ear the impression of hollowness, the fluid 
is probably more uniform in its consistence than in the former 
instances, and the air-passages or spaces whence the sound 
originates are larger. This is the gurgling or so-called cavernous 
rale of authors, and is a modification or further development of 
the so-called mucous or sub-mucous rale which often merges into 
it. It is the sort of bubbling which occurs in the main divisions 
of the bronchi, in large dilatations of the bronchi, in tuberculous 
or other excavations in the lungs, and, in short, wherever there 
is an accumulation of fluid in large spaces having a free com- 
munication with the air-passages. It commonly exists with both 
inspiration and expiration ; occurs at different periods of the 
expiratory act, according to the relative position of the con- 
tained fluid and the communicating bronchus ; is greatly modified 
by cough and expectoration ; and when the walls of the cavity 
are thin, tense, and elastic, has a peculiarly ringing, metallic 
character. 

The size of the bubbles of which gurgling is made up varies 
greatly in different cases, and as the character of the sound pro- 
duced is regulated to some extent by the size and number of the 
bubbles, some authors have applied the terms " amphoric," 



1 Even under the conditions here supposed, fluid may be pent up in cavi- 
ties undisturbed by the respiratory blast. 
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"cavernous," and " cavernulous " to different-sized gurglings, 
under the impression that the size and number of the bubbles 
form an index to the size of the cavity. Nothing, however, can 
be more erroneous than such a supposition. The character of 
the sound depends not only on the extent of the cavity, but on 
the nature of its walls, the freedom of its communication with 
the air-passages, the condition of the surrounding lung-tissue, 
the quantity and nature of the fluid contained in it, and the force 
with which the air is driven through that fluid. If the cavity, 
though large, be nearly full of fluid, and if that fluid be very 
viscid, and if the communication between the cavity and the air- 
passages be not free, the amount of bubbling must be very small, 
whatever tlie size of the cavity. Again, cavities bounded by thick, 
inelastic walls, and surrounded by solidified, uncoUapsable lung, 
are incapable of contracting, and equally so therefore of ex- 
pelling much air during expiration. Hence it follows that they 
cannot receive much air during inspiration, and consequently 
can admit of comparatively little gurgling. On the other hand, 
cavities bounded by thin and elastic walls, and surrounded by per- 
vious lung-tissue, are greatly influenced by the respiratory move- 
ments, and expel a large portion of their contained air at each 
expiration. They are capable, therefore, of admitting a con- 
siderable quantity of air during inspiration, and this, if fluid 
exists in the cavity, produces a large amount of gurgling. More- 
over, if the walls are thin, tense, and elastic, the sounds reverber- 
ate loudly and perfectly, and if the cavity is seated superficially 
they reach the ear without much difiiculty; whereas if the walls 
are thick, spongy, and inelastic, the sounds are very imperfectly 
reflected, and are not readily transmitted to the ear. Thus it 
often happens that a sniiill cavity with thin, elastic walls, pro- 
duces more gurgling and splashing, and transmits a louder sound 
to the ear, than a much larger cavity bounded by thick, spongy, 
inelastic walls. 

The statements already made show that anything which pre- 
vents the passage of air through fluid must necessarily check 
the production of gurgling. Hence the temporary cessation of 
the sound may be due to causes of several kinds — either to com- 
plete evacuation of the fluid; or to its diminution to such an 
extent as to bring its level below the opening of the tube or 
tubes communicating with the cavity ; or to obstruction of the 
air-passages which lead to the cavity. When its cessation is 
dependent on the complete evacuation of the fluid, the gurg- 
ling is usually replaced by hollow, breathing-sound ; when it is 
referable to the second-mentioned cause, the gurgling may be 
often reproduced by change of posture and the consequent bring- 
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ing of one of the openings below the level of the fluid in the 
cavity ; and when it depends upon the third named cause, cough- 
ing will often lead to its re-establishment by dislodging a plug 
of mucus or muco-purulent matter. When the obstruction is 
due to external pressure, cough has not much influence in restor- 
ing it, and its cessation is more permanent ; and again when the 
space or cavity is completely full of fluid and does not admit 
the presence of air, gurgling cannot be produced. 

Sometimes when a cavity is unusually large, and not only has 
very elastic walls, but contains a large quantity both of air and 
fluid, succussion of the patient, or the impulse against the cavity 
produced by the action of the heart, will give rise to an admix- 
ture of the air and fluid, and occasion a gurgling or splashing 
sound. I have had the opportunity of noting this fact on three 
occasions ; and it is quite possible to conceive that if the com- 
municating bronchi were obstructed, a gurgling or splashing 
sound might be thus produced, when no such sound was atten- 
dant upon respiration. 

Another modification of bubbling is "clicking." Authors 
are not agreed as to the mode of origin of this sound, nor, indeed, 
have I ever met with a reasonable interpretation of it. Dr. 
Walshe says of dry clicking,^ The rhonchus, though its mechan- 
ism is unexplained, is of considerable diagnostic importance ;" 
and again in reference to moist clicking,* "Its mechanism is 
almost as obscure as that of the di-y crackling." But careful 
consideration of the conditions essential to its existence, and 
repeated experiments as to its mode of production, have con- 
vinced me that when it is met with in the lungs it is due to the 
sudden and forcible passage of air through a small bronchus, 
the sides of which, at one or more points, have been brought 
close together by external pressure, or have been agglutinated 
as it were, by tenacious mucous secretion. Thus its common 
cause is the presence of tubercle pressing here and there upon 
the walls of the smaller bronchi, and not only rendering them 
impervious, but exciting slight local irritation, with the conse- 
quent secretion of viscid, tenacious mucus. The bronchi are 
completely obstructed, and therefore do not admit of the produc- 
tion of the ordinary sounds either of bubbling or vibration ; but 
now and then, perhaps two or three times in the course of an 
inspiration, their walls are separated for a moment under the 
pressure of the inspired air, and as the obstruction yields and 
the sides of the passage are forced asunder, the connecting mucus, 
which is drawn out into a sort of membrane, suddenly bursts, 



1 Loc. cit., p. 115. 
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and a sharp click is produced, which conveys an impression of 
dryness or moisture, according to the quantity and tenacity of 
the fluid. 

Dry clicking, like dry crepitation, originates in connection 
with a very small quantity of viscid secretion, and is met with 
almost exclusively during inspiration ; whereas humid clicking, 
like humid crepitation or fine bubbling, is connected with a some- 
what larger quantity of fluid, and though most distinct and 
constant during inspiration, occurs not unfrequently during ex- 
piration. When dry clicking first makes its appearance, it is 
audible only with forced respiration, and even then does not ac- 
company each inspiratory act ; but after a time it becomes more 
persistent, and is heard accompanying ordinary respiration. 
The dry variety passes, after a time, into the moist variety, and 
the latter, as the pulmonary disease progresses and softening 
commences, is replaced by the ordinary sound of bubbling. This 
arises from a diminution in the amount of pressure on or ob- 
structi'on of the bronchi whence the sound originates, and from an 
increase in the quantity of fluid in the air-passages, whereby 
it happens that the air no longer encounters mere films of mucus, 
but, by forcing its way through a more copious secretion, creates 
distinct bubbling. 

Clicking, then — the " clicking" or " crackling" rale or rhon- 
chus of authors — is commonly associated with the presence of 
tubercle, and the moist variety is regarded by some persons as 
quite characteristic of the early stage of tubercular softening. 
But careful observation at the bedside of the patient, borne out 
by the result of dissection after death, has convinced me that 
this opinion is erroneous. Not only have I met with dry click- 
ing under circumstances in which the whole history and symp- 
toms of the case, no less than the subsequent career of the 
patient, have satisfied me that no tubercles existed, but twice in 
the wards of St. George's Hospital I have met with its characters 
well marked, when subsequent post mortem examination has en- 
abled me to establish the non-existence of tubercle.^ Therefore, 
although it is perfectly true that tubercle is its ordinary cause, 
and that when clicking is met with, as it usually is, in the infra- 
clavicular, supra-clavicular, or supra-scapular regions, its pres- 
ence justifies the gravest suspicion of tubercle, we must not 
conclude without further evidence that our patient is indeed con- 
sumptive. Anything, whether tubercle or other matter, which, 

1 In one of the cases alluded to the existine; disease was chronic bronchitis, 
in the other sanguineous effusion into the lungs, as the result of valvular dis- 
ease of the heart. The clicking, though well developed, was of temporary 
duration, and in neither instance was heard longer than five days. 
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in one or more of the smaller bronchi, surrounded by partially 
consolidated lung-tissue, shall produce occlusion of such a nature 
as will yield now and then to the force of the respiratory blast, 
may prove the cause of this peculiar sound. But it is usually 
in the early stage of phthisis, when tubercles are sparsely scat- 
tered through the pulmonary tissue, that clicking is most fre- 
quent ; for it is only when the disease is not extensive, when 
consolidation is of small extent, and when considerable expan- 
sion of the lung still takes place during inspiration, enabling the 
air to force its way through an obstructed passage, that the con- 
ditions exist which are essential to its production. The pressure 
of a large mass, whether of tubercle or other matter, will usually 
obstruct the bronchi permanently, and by presenting an in- 
superable obstacle to the passage of air will prevent the occur- 
rence of clicking. 

If it be asked how the clicking which results from tubercle can 
be distinguished from that which sometimes, though rarely, ac- 
companies other forms of pulmonary disease, I answer that they 
both take their origin in the same mechanism, and that by the 
character of the sound alone it is impossible to discriminate be- 
tween them. But I am convinced that oft-repeated examina- 
tions of the chest will generall}^ assist us to a correct diagnosis. 
In no single instance in which there were not good grounds to 
suspect the existence of tubercular disease have I found clicking 
a persistent condition ; and if Avhen dry clicking is jfirst observed 
it continues for a considerable period, and is after a time folloAved 
by humid clicking, which, in its turn, is ultimately replaced by 
bubbling, there cannot be a doubt as to the existence of tubercle. 
So that this sign, so little insisted upon by some authors,' is, in 
fact, of great clinical significance. 

I must not quit this part of our subject without alluding to a 
sound which has been described by Laennec under the title of 
"rale crepitant sec ^ grosses bulles, ou craquement." It is 
characteristic, he says, of emphysema, is heard only during in- 
spiration, and resembles the noise made by the sudden inflation 
of a dried bladder. It is a sound of rare occurrence, and of 
little diagnostic value ; and it would not be worthy of special 
remark had it not been described and first pointed' out by the 
Father of auscultation, and adopted more recently by Skoda of 
Vienna. Even now, my chief object in mentioning it is to add 
my testimony to that of the many modern writers who refuse to 
assign it a place in the list of rales and rhonchi. It certainly 

1 Dr. H. Davies does not even allude to it in his chapter on " Ealos and 
Ehonchi," nor is any mention made of it in Skoda's work. 
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does not possess a true bubbling character, as its name would 
imply, and probably is a sound of vibration connected with the 
extremely viscid and tenacious bronchial secretion which ordi- 
narily accompanies vesicular emphysema. Certain it is that 
such a condition of secretion, exciting vibration in air-passages 
altered by emphysema, is quite sufficient to account for its ex- 
istence, and is far more likely to give rise to its production than 
the condition of the lungrtissue, suggested by Laennec ; for, 
with Dr. H. Davies, " I cannot conceive the pulmonary mem- 
brane which forms the lung-cells to be so dry in emphysema as 
to be capable of crackling on expansion like a dried pig's blad- 
der."^ Further, pathology does not countenance Laennec's 
hypothesis; and we are bound, therefore, to reject it. What- 
ever the precise cause of the sound, there cannot be a doubt 
that at present it possesses little practical value ; and my advice, 
therefore, to the student would be, not to encumber himself with 
the term ^iven to it by Laennec, but to regard the sound, when- 
ever he may chance to meet with it, as a subject for careful in- 
vestigation. 

Skoda speaks of bubbling sounds which he terms *''conso- 
nating." "Rales," he says,^ "arising in the larynx, trachea, 
or either of the bronchi, may consonate within the thorax, just 
as the voice or the respiratory murmur consonates in the dis- 
eased states of the lung-tissue already referred to, and thus be- 
come distinctly audible throughout the thorax." They are "clear 
and high-pitched," he says,^ "formed by unequal' bubbles, and 
accompanied by a resonance which has neither an amphoric nor 
a metallic character." Thus, his description answers to that of 
ordinary, coarse, unequal-sized bubbling, taking place in tubes 
surrounded by lung-tissue in certain states of consolidation; and 
as Skoda himself admits that these so-called consonating sounds 
are accompanied by bronchial breathing and increased resonance 
of the voice, and "generally speaking, indicate the presence 
either of pneumonia or of tubercular infiltration," there can be 
little doubt that pulmonary consolidation is a condition essential 
to their existence. 

What, then, is the peculiarity, and what the diagnostic value 
of these so-called "consonating rales?" In my opinion, they 
possess no single feature which entitles them to an independent 
place amongst recognized rales and rhonchi. It is universally 
admitted, and is strictly in accordance with the laws of acous- 
tics, that sounds produced in any part of the air-passages may 
be propagated to the thoracic walls through air contained in 



1 Loc. cit., p. 181. 



2 Loc. cit., p. 118. 
10 



3 Loc. cit., p. 131. 
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bronchi capable of reflecting sound, and through lung-tissue in 
certain states of homogeneity and consolidation ; and it is 
equally certain that in peculiar states of the bronchi and pul- 
monary tissues, all sounds generated therein will be of a high- 
pitched character. But, if due care be exercised in conducting 
the examination, there is little chance of rales propagated from 
other parts of the chest being mistaken for rales of local origin. 
The history and progress of the case, the condition of the respi- 
ration at the spot Avhere the sounds are heard, and the presence 
or absence of dulness or unusual resonance on percussion, will 
generally enable us to determine the question. Even if it were 
not so, and admitting, for the sake of argument, what really is 
not the fact, viz., that consonance is a principle of general ap- 
plication in the intensification of sounds propagated through 
the chest, still the sounds alluded to by Skoda would not pos- 
sess any special significance ; for Skoda himself fails to point 
out any certain signs by which to recognize the fact of their 
being generated at a distance, and reinforced and propagated 
by consonance. The only features which he indicates as calcu- 
lated to excite suspicion as to the true nature of the case — viz., 
the clearness and high pitch of the sounds, and the dulness or 
unusual resonance on percussion — are one and all compatible 
with the local production of the sounds, and their direct trans- 
mission by conduction. Therefore, my advice to the student 
would be to discard " consonating rales" from his vocabulary, 
as having at the most a problematical existence, and as being 
undistinguishable from other rales, and therefore possessing 
little diagnostic value. In discarding the term, however, he 
should recollect the fact, that large irregular-sized, high-pitched 
bubbling sounds heard over solidified lung do not necessarily im- 
ply the existence of a cavit}' immediately beneath the surface 
of the part auscultated, but may be sounds generated in the 
larynx or trachea, in a distant cavity, or in large bronchial 
tubes, and thence transmitted along the air in the bronchi, and 
through consolidated lung-tissue, to the point at which they 
are heard. When once alive to the possibility of such occur- 
rence, he is not likely to mistake their nature, or to err as to 
their true clinical significance. Sounds are rarely, if ever, prop- 
agated from a distance, unless extensive alteration has occur- 
red in the physical condition of the lung, in which case they are 
heard over an extended area, and, with ordinary care, may be 
traced back to their source. 

Various sounds have been described, I believe erroneously, 
as emanating from the lung-substance. Such, for instance, is 
the fine crepitation accompanying inspiration, which is heard 
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sometimes at the base of tlie lungs, posteriorly, even in healthy 
persons, who have long been reclining on the back, when sudden- 
ly made to respire deeply — a sound which disappears after a few 
acts of respiration. This has been referred by Dr. Walshe^ to 
the "forced unfolding of air-cells which are unaffected by the 
calm breathing habitual to the individual." I am satisfied, how- 
ever, that it does not emanate from the lung-substance, but is 
true crepitation, due to the presence of a small quantity of secre- 
tion in the pulmonary vesicles. It is but natural to suppose that 
a small quantity of secretion should gradually accumulate in 
those portions of the lungs which are not brought into play dur- 
ing ordinary calm respiration, and in which, therefore, the air- 
passages are not exposed to the drying influence of the atmos- 
phere; and this supposition is quite consistent with the speedy 
cessation of the crepitus as soon as respiration commences in 
the part; whereas the notion that the mere unfolding of healthy, 
lung-tissue should give rise to crepitation, is utterly at variance 
with all that is known, experimentally and practically, of the 
wonderful delicacy, softness, and pliability of the pulmonary ap- 
paratus, and of its smooth and noiseless action, the only percep- 
tible sound having its origin in the friction encountered by the 
inspired air. 

So, also, in regard to the creaking sound heard not unfre- 
quently towards the apices of the lungs in phthisical patients 
during the act of inspiration ; a sound which M. Fournet de- 
scribed as a variety of "pulmonary crumpling," and which Dr. 
Walshe attributes to " the unfolding of induration-matter in the 
lung."^ It is difficult to conceive the mechanism by which the 
presence of any solid or semi-solid matter in the lung-tissue should 
give rise to the production of such a sound; and the frequent 
existence of every variety of deposit in the pulmonary tissue 
without its occurrence, seems to negative the idea of its being so 
produced. Indeed, close and repeated observation has convinced 
me that the sound in question is a sound of vibration analogous 
to the creaking sometimes met with in the other parts of the chest 
during the existence of chronic bronchitis, and is due to a con- 
tracted condition of the bronchial tubes, and to the presence of 
viscid secretion in them; for, like the creaking sometimes heard 
in bronchitis, it is usually removab-le by cough and expectoration 
— a circumstance which serves to distinguish it from a very sim- 
ilar sound which sometimes results from local pleurisy. 

So, again, in respect to the sound described by M. Fournet 
as resembling the crumpling of tissue-paper. This, I feel con- 
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vinced, does not arise from the pulmonary tissue, as suggested by 
«ome authors, but is attributable to pleuritic friction. Certain 
it is that it is heard only at the apices of the lungs, where, in 
phthisical patients, pleuritic inflammation is very frequent, and 
is met with only during the early stage of phthisis, when it is 
probable that no adhesions exist, and whilst there still remains 
sufficient mobility of the apices of the lungs to produce the sound 
of friction. Further, it is persistent, and is not removable by 
coughing, as it would be if it were a variety of bronchial vibra- 
tion. Such being the case, and as we know of no condition of 
the pulmonary tissue peculiar to the upper part of the lungs, 
where alone this sound is heard, it is fair to conclude that it does 
not emanate from "crumpling" of the lung-tissue, as suggested 
by Fournet, but is referable to friction, resulting from congestion 
and local dryness and roughness of the pleural membrane, the 
peculiarity of its character being referable to its position in re- 
lation to surrounding parts. 

Indeed, the only sound which in my opinion can be strictly 
referred to the lung-substance is a peculiar variety of crepitation 
very rarely met with, and Avhich hitherto, as far as I am aware, 
has never been recognized or described as distinct from ordinary 
crepitation. Its source, I believe to be, the presence of serosity 
in the areolar tissue of the lung ; and its peculiarity, as contrast- 
ed with ordinary crepitation, is, that the crepitations are less 
numerous, and less regularly and less rapidly evolved, and that 
they are heard just as strikingly during the act of expiration as 
they are during the act of inspiration. The period of its occur- 
rence and its duration correspond with the fine bubbling sound 
of capillary bronchitis — the subcrepitant rS,le of many authors; 
and this fact, when viewed in connection with the minuteness of 
the crepitations, the peculiar dryness of their character, and the 
fact of their being unaccompanied by expectoration, serves to 
distinguish them from any sound known to arise from the presence 
of fluid in the air-passages, and points to the existence of serosity 
in the lung-tissue as the only satisfactory explanation of the 
phenomenon. With fluid in the areolar tissue surrounding each 
lobule, crepitation could not fail to be produced by every move- 
ment of the lung, whether in inspiration or expiration. 

A somewhat similar sound, and referable to the same cause, 
viz., the movement of fluid through cellular tissue, is heard some- 
times over the sternum, when the mediastinum is infiltrated with 
either air or serosity. The crepitations, just as in the former 
case, accompany expiration as well as inspiration, and may vary 
considerably in tone, dryness of character, and number. They 
may be heard during ordinary tranquil breathing, or may be 
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audible only during forced respiration; they may be constant, 
or only of occasional occurrence ; and may endure for a consid- 
erable period, or may cease after a very few respirations. I have 
heard them strongly developed in several cases in Avhich the 
mediastinal cellular tissue was infiltrated with serosity in con- 
nection with inflammation of the pericardium, and have also ob- 
served them in connection with the presence of air, as the result 
of accidental perforation of the chest. Their clinical importance 
arises from the possibility of their being mistaken, as I have 
known them to be, for the crepitations of pneumonia. It is 
strange, however, that such mistakes should be made ; for the 
peculiarity of their character, the limitation of the area over 
which they are heard, and the period of the respiratory act at 
which they occur, together form a safe criterion of their true 
origin. 

The adventitious sounds which arise in the pleural cavity re- 
quire a more extended notice. In a state of healtb the two layers 
of the pleural membrane being smooth, and slightly humid, glide 
upon each other evenly and noiselessly; but anything which 
roughens one or both of them, or interferes with their lubricity 
by drying their surface, increases the friction between them, 
and thus gives rise to the production of sound. Hence the sounds 
so produced, whatever their precise character, are commonly 
termed "pleuritic friction-sounds." At first they are often soft 
and of a rustling or grazing character, and, as first suggested 
by Messrs. Barth and Roger, very closely resemble the sound 
produced when the back of one hand placed over the ear is rubbed 
lightly in one direction with a finger of the other hand. But as 
mischief advances, the sounds speedily lose this light, grazing 
character, and assume either a harsh, rubbing, grating, or crump- 
ling character, or else become distinctly creaking. Very com- 
monly they are more or less jerking or interrupted, as if the 
motion of the roughened surfaces over each other was momen- 
tarily suspended, and then suddeidy recommenced. The precise 
character of the sound, however, affords no clue to the nature 
or extent of the pleural exudation ; indeed, it appears doubtful, 
whether in some cases, at least, pleuritic friction-sound may not 
be caused by mere dryness and increased vascularity of the pleu- 
ral membrane. Moreover, the precise condition of the pleural 
membrane and the character of the exudation on its surf ice have 
less to do with the intensity of the sound than have the per- 
meability of the lung-substance and the force of the respiratory 
effoi-ts, inasmuch as free expansion of the lung is necessary to 
produce that friction between the two opposed surfaces of the 
pleura to which the sound is attributable. 
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The soft, grazing variety is that which occurs at the first 
onset of the disease ; and is probably confined to the dry period 
of pleurisy, for its duration is very short, and as soon as dulness 
on percussion and other symptoms of effusion occur, it is re- 
placed by the rubbing or creaking varieties. It is dry in 
character, and superficial in situation, is heard only during 
inspiration, does not accompany each inspiratory act, is usually 
confined to a very limited area, and commonly passes away, or 
else is replaced within twenty-four hours by some other variety 
of pleuritic friction-sound. When it arises in connection with 
idiopathic pleurisy it soon disappears, and the patient is seldom 
seen until it is replaced by the rubbing, grating, or creaking 
variety. Indeed, so generally does this hold good, that in most 
instances when it is met with in auscultation, it indicates the 
circumscribed pleural inflammation, Avhich accompanies the irri- 
tation of tuberculous deposit, and often serves to establish the 
true character of the pains by which that inflammation is at- 
tended. 

The rubbing, grating, crumpling, and creaking varieties are 
the forms in which pleuritic frictjon-sound most commonly pre- 
sents itself. Whichever its precise character, and whether loud, 
or whether faint and barely audible, it is always superficial in 
its seat, conveys the impression of dryness, and, though often 
confined to a limited area, is usually heard over a more extended 
surface than the grazing variety. Sometimes it is a continuous 
sound, the movement of the two surfaces of the pleura over each, 
other being even and uninterrupted, but more commonly the 
motion of the pleura is somewhat interrupted, and consequently 
the sound is made up of a series of jerks, rarely exceeding four 
or five in number, which in strongly marked cases occasion 
vibrations so distinct and forcible as to be perceptible to the 
patient, and to be felt even by the hand placed over the seat of 
their production. This is the case especially in regard to the 
rubbing variety. Sometimes it is confined to the act of inspi- 
ration, but more commonly accompanies both inspiration and 
expiration ; in most instances it is audible during ordinary 
respiration, but occasionally is developed only after deep inspi- 
ration. Its duration in any one locality seldom exceeds a few 
days, inasmuch as when effusion takes place into the pleural 
cavity, the fluid separates the two layers of membrane, and thus 
puts an end to the cause of the sound ; but in some few cases 
where partial adhesions exist, keeping the two surfaces of the 
pleura more or less in apposition, and in the comparatively dry 
circumscribed pleurisies which often result from tubercular dc posit 



I 



THE CHEST BY THE ACT OF BREATHING, 



151 



at the apices of the lungs, I have known it continue for many 
weeks. 

Laennec asserted that pleuritic friction-sound is a common 
accompaniment of interlobular emphysema, and one of its most 
characteristic physical signs ; and although later and more ex- 
tended observation has served to negative this statement, if 
taken in its broad and general sense, it still remains the opinion 
of some, that emphysema may prove an occasional cause of it.' 
But I quite agree with Dr. Stokes, that it is only when the 
surfaces are rendered dry by an arrest of secretion, or are 
roughened by the effusion of lymph, that their motions produce 
sounds perceptible to the ear. On several occasions, whilst 
auscultating lungs extensively emphysematous, I have detected 
sounds very greatly resembling the friction-sound of pleurisy ; 
and, in some instances, the death of the patient has enabled me 
to determine, by post-mortem examination, that they did not 
proceed from the friction of an inflamed and lymph-covered 
membrane. But it does not follow that they are therefore to 
be attributed to the friction of subpleural emphysematous vesi- 
cles. In two only out of the instances just alluded to, did any 
emphysematous projections exist at the spot over which the 
sounds had been heard during life ; and it is quite certain that 
in most cases of emphysema, however strongly developed, no 
sounds are heard at all resembling the friction-sound of pleurisy. 
If it were possible for irregularity or unevenness of the visceral 
pleura, resulting from emphysema, to occasion pleuritic friction- 
sounds, these sounds ought to be present whenever such a lesion 
exists, provided only that there remains sufficient mobility of 
the lung to permit of a free gliding of the visceral on the costal 
pleura. But their existence under these circumstances is noto- 
riously quite exceptional. Such being the case, and as sounds 
not to be distinguished by their mere character from the friction- 
sound of pleurisy are sometimes heard during chronic bronchitis 
quite independently of emphysema, and equally so of pleuritic 
inflammation, I cannot doubt that the cause of the sound in the 
two cases is identical, viz., the vibration of viscid mucus in the 
air-passages under certain conditions of bronchial constriction 
and surrounding pulmonary solidification. 

Unfortunately this intra-pulmonary source of sounds which 
resemble friction-sounds is often overlooked, or rather is not 
fully recognized. But I have met with too many examples of 
these bronchial creaking sounds, and after death in such cases 



1 Thus, for instance, Dr. Walshc— See loc. cit., pp. 123-4. 
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h-ave had too many opportunities of verifying the absence of 
pleuritic friction, to entertain the slightest doubt as to their 
true source. Unfortunately, too, I have more than once seen 
lamentable effects produced by erroneous treatment founded on 
this mistaken diagnosis. I am anxious, therefore, to express 
my conviction that, with due care, the sounds alluded to ought 
never to be mistaken for pleuritic friction-sounds. They are 
always, I believe, associated with a certain degree of bronchitic 
irritation, and the presence of viscid mucus in the air-tubes; 
they rarely convey the impression of being very superficial in 
their situation, or of being so dry as true pleural friction-sounds; 
they are usually loudest during expiration, and are always of 
short duration, intermittent in their occurrence, and removable 
by long-continued coughing and expectoration. Indeed, it is a 
safe rule when creaking or other sounds resembling friction- 
sounds are heard — especially if there is any coexistent cough 
and expectoration — to make the patients inspire deeply, and 
give two or three hearty coughs, before deciding upon the nature 
of the mischief. If this precaution were always taken, mistakes 
would seldom be made respecting the source and significance of 
these quasi friction-sounds. 

Before quitting this part of our subject, it may be well to 
advert to certain adventitious sounds originating in the parietes 
of the chest, which are apt to simulate, and, in many instances, 
have been mistaken for morbid intrathoracic sounds. Tavo of 
these, connected with the pressure of the stethoscope, I have 
alluded to in a previous chapter, namely, the pseudo crepitation 
produced when the instrument is placed over hair on the surface, 
and when, again, the subcutaneous cellular tissue is infiltrated 
with either air or fluid. But there are other sources of morbid 
sounds which have not as yet been mentioned. The crepitus 
of fractured ribs has been mistaken for pneumonic crepitation, 
and the creaking often heard over the dry costal cartilages of 
elderly persons, and occasionally also over the scapula, arising 
probably from some morbid condition of the cellular tissue be- 
tween that bone and the chest-walls, ver}'- closely resembles the 
creaking sound of pleural friction. The former may be recog- 
nized by its position, by its long persistence without extension 
of the area over which it is heard, and by its being unaccom- 
panied by any of the other symptoms of pleuritic inflammation ; 
whilst tlie latter may be got rid of without difliculty by a few 
brisk rotations of the arm. 

The subjoined table exhibits at a glance the character of the 
adventitious sounds originating within the chest, the period of 



THE CHEST BY THE ACT OF BREATHINtt. 



153 



respiration at which they are usually developed, their mode of 
production, their ordinary seat, and the diseases of which they 
are commonly the index. Many, very many exceptions occur ; 
but when the character of the sounds is strongly marked, the 
facts indicated by this table will generally hold good. 
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MORBID SOUNDS EVOLVED WITHIN THE 



Variety. 



Synonym. 



Character of the sound. 



Low-pitched or grave- 
toned. 



Sonorous Rhonchi. 



Deep or graTe-toned sounds of a snoring, 
cnoins;. buzzing. sruntinK. or crpaking 
cliaracter. attended ly fremitus, com- 
municated more or less forcibly and j 
extensively to the chest-walls. J 



( High-pitched sounds of variable duration 

1 i T,,. v.- J and intensity, and of irregular occur- I 

High-pitched or Shrill. ■! Sibilant Rhonchi. < j.^^^^^ ^j- ^ whistling, piping, or hiss- f 

V. ing character. J 



Crepitating. 



Fine bubbling. 



Coarse hubbling. 



Large bubbling. 



Dry clicking. 



Moist clicking. 



Crepitant rale. 
Crepitation, or dry cre- 
pitation. 



Siibcrepitant rftle, or 
humid crepitation. 



Mucous, or sub-mucous 
rale. 



Cavernous 
gurgling. 



Dry mucous rale, or dry J 
clicking. ( 



A dry crackling or crepitating sound. 
conveying an impression of the burst- 
ing in rajiid succession, almo?t as in a 
volley, of minute bubbles of uniform 
size. It closely resembles the sound }■ 
one hears when a lock of dry hair is 
rubbed transversely and slowly be- 
tween the finger and thumb close to 
one's own ear. J 

A sound resembling the bursting of j 
small bubbles of tolerably uniform \ 
size •' 

A coarse bubbling sound, conveying the j 
impression of the bursting of some- K 
what large bubbles of unequal size. ) 



A hollow, gurgling sound, often of a 
metallic character, conveying the ' 
pression of very large bubbles burst 
ing in a large space. 



fa") 
im- ( 
rst- C 



A succession of three or four short crack- 
ling or clicking sounds, conveying an 
impression of dryness. 



f A succei 

) soundi 

^ crackl 

t. clickii 



succession of three or four clicking 
s less dry, and less distiii 
ing than the sounds 
clicking. 



clicking 
istinctly L 
of dry f 



MORBID SOUNDS ASSOCIATED 



Friction- 



r Rustling or grazing. 
I Rubbing 
.j Creaking 
I Grating. 
I. Crumpling. 



Pleural friction-sounds. 



/■ A sound sometimes continuous, butoften 
abrupt, .jerking, or interrupted, con- 
veying an impression of the friction of 
two surfaces. It may or may not be 
attended with perceptible fremitus, 
and may be of a rustling, grazing, 
rubbing, creaking, grating, or crump- 
ling character. 
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LUNGS DURING THE ACT OF RESPIRATION. 

Pfrind of reifpiration „ , 

at which it occurs. produced. 

Inspiration. Expiration. 



Its usual seat. 



Disease, hy which it is 
usually caused. 




r Caused by the vibration excited 
' hy the passage of air through 
the larger bronchi, irreguhirly 
narrowfd eitlier by spasmo- 
dic contraction of their cir- 
cular fibres, or by the adhe- 
sion of viscid mucus to their 
walls. 

Engendered by the same cause 
as the sonorous rlionchi, but 
originating either in the smaller 
air-passages, or in those of a 
larger size, which are tempo- 
rarily contracted and reduced 
in calibre by reason of the dis- 
ease. 



Not peculiar to 
any portion . 
of the lungs. 



Bronchitis, especiaFy 
when in a suliacute or 
chronic form, or associ- 
ated with emphysema. 



Not peculiar to 
any portion 
of the lungs, 



Bronchitis. 



Due to the passage of air through ) -r; f i 

fluid in the minute air-vesicles \ Base ot one or I pngumonia. 
of the lungs. ) both lungs, j" 



By the bubbling of air through 
fluid, more or less viscid, in the 
minute or capillary bronchial 
tubes. 

Caused by the bubbling of air 
through liquid in bronchial 
tubes of varying size. 

Referable to the bursting of 
large bubbles in a space of 
considerable size; the gurg- 
ling and metallic qualily of 
the sound being more pro- 
uonnceJ the smoother and more 
tense and sound-reflecting the 
walls of the space in which the 
bubbling takes plai-e. 

f Caused by the forcible passage of 
I air through a film of mucus, 
I at a spot where the sides of a | 
\ small bronchus have been ^ 
I brought together by external i 
j pressure, and agglutinated by 
^ tenacious secretion. ■' 
Produced in the same way as dry 



) Middle or base ") 
> of one or C 
\ both lungs. C 



Middle portion 
of the lungs. 

Apices of the 
lungs when 
due to — 



in other 
parts when 
referable 
to- 



Capillary bronchitis or the 
resolution of pneumo- 
nia. 

Bronchiti.s after secretion 
has been thoroughly 
established. 

A cavity the result of 
softened tubercle. 

Dilated bronchi, inflam- 
matory abscess, or the 
presence of pus in the 
pleural cavity, between 
which and the bronchi 
there exists a fistulous 
opening. 



Apices of the 
lungs. 



First stage of tubercular 
deposit. 



r iToaucea in tne same way as ary -» 
\ clicking, but associated with / Apices of the f 
K a more copious and less tena- r lungs. j 
(, cious secretion. ) 



Commencing 
tubercle. 



softening of 



WITH THE MOTIONS OF THE PLEURA. 



The first variety is con- 
fined to inspiration : the 
others are sometimes 
confined to inspiration, 
iiiit more commonly ac- 
company both inspira- 
tion and expiration. 



By the rubbing together of the 
two opposed suifaces of the 
pleura rendered dry or rough- 
ened by inflammation. 



) Not peculiar to i 
Y any portion > 
i of the chest. ) 



Pleurisy. 
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CHAPTER X. 

ON SUCCUSSION, AND ON CERTAIN PECULIAR PHENOMENA CONNECTED 
WITH THE RESPIRATORY SOUNDS, THE BUBBLING RALES, AND THE 
RESONANCE OF THE VOICE AND COUGH — AMPHORIC RESONANCE; 
METALLIC TINKLING. 

There still remains one other method by which we may some- 
times obtain important information respecting the condition of 
the thoracic organs; I refer to succussion. So long ago as the 
time of Hippocrates, it was observed that if patients laboring 
under certain forms of thoracic disease are shaken by the shoul- 
der Avhilst the ear of the observer is applied to their chests, a 
peculiar splashing sound may be heard on the affected side.^ 
This sound, which closely resembles that obtained when a nearly 
empty cask is shaken, and which in fact is produced by the 
splashing of fluid in a large, air-containing cavity, is known by 
the name of the " succussion-sound." Its tone varies with the 
size of the cavity, and the condition of its walls, the density of 
the liquid it contains, and the relative proportions of air and 
liquid. The larger the relative quantity of air and the thinner 
the fluid, the more readily does splashing occur, and the more 
easily, therefore, is this sound produced;^ whilst the smoother 
and more tense the walls of the cavity in which the splashing 
takes place, and the thinner the fluid it contains, the more me- 
tallic is the character of the sound. It may be produced by 
the least movement of the patient, by the act of coughing, or 
even by the action of the heart; and when not so producible, it 
may be readily excited by gently but suddenly pushing the pa- 
tient backwards and forwards, or from side to side, so as to agi- 
tate the fluid. It is often perceptible to the patient himself, 
and may be audible by bystanders at a distance from the chest, 
but more commonly it is heard only when the ear of the ob- 
server is applied to the chest-walls. Its duration is variable ; 
sometimes it lasts for a few hours only, more commonly for sev- 
eral days, but in some instances it has continued for many 

1 "Hippocrates de Morbis," lib. 11, sec. 45. 

2 Hippocrates observed that "those in whom much sound is heard have a 
smaller quantity of pus than those in whom the sound is less;" and aUhou2;h 
he does not appear to have understood the cause of this, his observation was 
perfectly correct. 
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months, and has been known to persist even for years. In 
these chronic cases, which are very rare, the sound is perceived 
by the patient whenever he sliifts his position suddenly, as in 
running, jumping, walking down stairs, or riding on horseback. 
It ceases immediately the pleural cavity becomes full of Quid, 
and also when the fluid has been absorbed or evacuated, inas- 
much, as already stated, it is never heard unless air and fluid 
coexist in the cavity. 

From what has been already stated respecting the cause of 
this peculiar sound, it is obvious that it must have its origin in 
one of two conditions : either when an enormous excavation, 
partially filled with fluid, exists in the lung-substance, or else 
when air and fluid coexist in the pleura. The latter is its most 
frequent, and as some assert its invariable cause, but at St. 
George's Hospital I have met Avith it well marked on three oc- 
casions in which post-mortem investigation revealed an enormous 
tuberculous cavity but no pleuritic effusion, and I am therefore 
enabled to state positively that it may occur, though of necessity 
very rarely, in connection with excavations in the lung-sub- 
stance. The extent of surface over which it is heard depends 
in great measure upon the nature of the lesion by which it has 
been occasioned. If, as is commonly the case, it results from 
the presence of air and fluid in the pleural cavity, and no adhe- 
sions exist between the two layers of the pleura, it will be heard 
over the whole of the affected side ; but if the lung has con- 
tracted adhesions to the thoracic parietes, it will be audible at 
those parts only where air intervenes between the lung and the 
chest-walls. If it originates in a large pulmonary excavation, 
the surface over Avhich it is heard will be proportionately limited 
in extent. I apprehend, however, that there need be little dif- 
ficulty in distinguishing a succussion-sound arising in a pulmo- 
nary excavation from one originating in the pleural cavity ; for 
the limitation -of the area over Avhich it is heard is sufficient to 
arouse suspicion; and in pulmonary excavations the resonance 
rarely acquires a metallic quality at all equal in intensity to that 
which usually accompanies pleural succussion-sound. Indeed, 
in the only three cases in which I have heard the sound in con- 
nection with pulmonary excavations, it had a very slightly me- 
tallic character, though it was strongly marked as a splashing 
sound. 

Thus, then, it would appear that the forms of disease in con- 
nection with which a succussion-sound may be heard are large 
pulmonary excavations with tense and indurated sound-reflecting 
walls, and pneumothorax, whether arising from an ulcerated 
opening between the lung and the pleural cavity, or from an ac- 
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cidental perforation of the pleural membrane from without. 
Theoretically, it is possible for pneumonic abscess and other 
forms of pulmonary excavations to give rise to it, but I have 
never met with a case in point, nor can 1 find a record of such 
a case in the experience of others. Practically, therefore, 
phthisis pulmonalis may be regarded as almost invariably the 
cause of the succussion-sound ; for pneumothorax, when arising 
in the firstrmentioned manner, is generally referable to tuber- 
culous ulceration, and so also are the enormous pulmonary ex- 
cavations from which the sound sometimes emanates. 

Under much the same conditions as those which obtain when 
a succussion-sound is audible, viz., during the existence of a 
large, air-containing cavity, certain other phenomena are some- 
times observed which deserve special notice. I refer to the 
sounds known as amphoric echo^ and metallic tinkling. Every 
person must be aware that on blowing, speaking, or coughing 
into a large empty jar with a narrow neck, the sound emitted by 
the observer is accompanied, or rather followed by a peculiar 
hollow sounding echo or reverberation, quite distinct, and some- 
times even of a different pitch from the original sound. Very 
commonly this echo is of a humming or buzzing character, and 
hence was termed by Laennec, " bourdonnement amphorique," 
but sometimes it is high-pitched, and of an intensely metallic 
quality, its precise tone and character being dependent on the 
form, size, and reflecting power of the jar, and on the nature and 
strength of the vibrations by which the sound is caused. The 
same holds good in regard to the chest. Amphoric echo may 
be produced in the chest just as in the jar, but only under an- 
alogous conditions, viz., when a large air-containing cavity 
exists, with tense and good sound-reflecting walls. And just as 
in the jar, so in the chest ; the more tense, and smooth, and 
sound-reflecting the walls, and the more distinct and forcible the 
original sonorous vibrations, the greater the probability of the 
echo being of a ringing, metallic character. The ringing quality 
which it ordinarily acquires under such circumstances resembles 
that produced when an empty cask is stricken forcibly, or when 
a falling stone strikes the bottom of a deep well, but under 
certain conditions a peculiarly distinct clear tinkling sound is 
heard, which has been termed, not inaptly, metallic tinkling. 

1 This is sometimes styled "amphoric resonance," but the term is ob- 
jectionable, inasmuch as "amphoric resonance" is a designation applied to a 
peculiar sound, elicited on percussion ; and if the same term is applied to the 
two phenomena, which have no relation to or connection with each other, it 
is apt to lead to confusion. Amphoric echo is a term applicable only to the 
phenomenon we are discussing. 
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Its distinctive characteristics, as contrasted with ordinary am- 
phoric echo of a metallic quality, are, that it is clearer and of a 
higher Y>^tc\, of short duration, more purely metallic, and re- 
markably tinkling in its character, and recurs at distinct but 
irregular intervals. Laennec compared it to the sound excited 
by dropping grains of sand into a hollow metallic vessel ; and a 
close imitation of it may be heard by applying the ear to a glass 
decanter, or a thin, hollow metallic vessel, containing a small 
quantity of fluid, whilst water is poured into it drop by drop. 

The nature and cause of amphoric echo do not admit of doubt. 
It is merely the echo or reverberation, in a large cavity more or 
less adapted to reflect and concentrate sound, of certain noises 
excited either within the cavity itself or in its immediate vicinity 
by the respiration, by the rales or rhonchi, by the voice, or by 
coughing, by ordinary succussion, or by the impulse occasioned 
by the heart's action.^ Its metallic quality is attributable to 
and varies with the form and size of the cavity, the sound- 
reflecting power of its walls, and the force and character of the 
original sonorous vibrations. The only questions Avhich have 
been raised repecting it are, as to how small a cavity is capable 
of producing it, and as to whether a fistulous communication with 
the bronchi is essential to its existence. The size of the cavity 
has not been determined; indeed the peculiarity of the resonance 
appears to depend less upon the mere size of the cavity than 
upon the sound-reflecting power of its walls. But in regard to 
the question as to the necessity for the existence of a direct com- 
munication between the bronchial tubes and the cavity in which 
this sound occurs, much difference of opinion has been expressed. 
Laennec and his followers maintained that such a connection is 
indispensable, and even in the present day some persons profess 
to entertain the same opinion. But Skoda,^ Barth and Koger,^ 
and other foreign pathologists, and most English authorities on 
auscultation, .are opposed to this view, and I am disposed to 
enrol myself amongst their number. Rarely is a case of pneu- 
mothorax met with in which amphoric echo is not producible, 
yet it seldom happens that the fistulous opening is not covered 
with eff"used lymph, or the access to it obstructed. And experi- 
ment leads us in the same direction; for as was pointed out by 
Skoda, if, whilst one "person speaks into a stethoscope placed 

1 I have noted this Last-named source of amphoric echo on four occasions; 
and a case in which the phcnomencn was well marked has been recorded by 
my late colleague, Dr. Bence Jones, in vol. viii, p. 61, of the "Transactions 
of the Pathological Society." 

2 Skoda, loc cit., p. 134. 

3 " Traite pratique d'Ausculation," p. 213. 
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on a stomach filled with air," another person listens through a 
stethoscope placed on its surface, he will hear amphoric echo 
sounding in the stomach, although of course no direct communi- 
cation exists betAveen the air within the cavity and that external 
to it. Therefore, although when this sound is heard in connection 
with pulmonary cavities, it is usually referable to vibrations 
transmitted to the cavity directly through an opening from the 
bronchial tubes, I do not hesitate to express the opinion that 
such a communication is not essential to its production; but that 
if the air in the cavity be separated from a moderate-sized bron- 
chus merely by a thin layer of pulmonary tissue, the sounds 
existing in that bronchus may pass into the air of the cavity 
Avith force sufficient to excite sonorous vibrations therein accom- 
panied by amphoric resonance. The same holds good in respect 
to the cavity of the pleura ; and in all cases of pneumothorax in 
which there is not a free communication Avith the bronchi, the 
transmission of sonorous vibrations through the walls of the 
cavity affords the only feasible explanation of the phenomenon. 
The cause of metallic tinkling in the chest has been a subject 
of even greater dispute. Laennec attributed it to the reverber- 
ation produced by the falling of drops of fluid into liquid effused 
in the pleural cavity : Fournet, Dance, and others, supposing it 
to occur only when a fistulous opening exists between the pleu- 
ral cavity and some bronchial tube, have referred it to the bub- 
bling of air through liquid in the pleura, and most modern au- 
thors have connected it in one way or another with the bubbling 
of air through fluid, or the falling of drops of liquid into fluid in 
the pleura. On the other hand, Skoda' maintains that neither 
the presence of fluid nor the existence of a fistulous opening 
into the bronchi is at all essential to its existence; that it may 
be often heard in cases in which no opening into the bronchi can 
be detected after death, and therefore, that if even an opening 
did exist during life, it must have been far too small to transmit 
vibrations capable of producing metallic tinkling. He further 
appeals to the result of experiment, and states,^ that "if a per- 
son speak into a stethoscope placed on a stomach filled with air, 
both metallic tinkling and amphoric echo may be heard sound- 
ing within the stomach, and this whether the stomach be partly 
filled Avith, or contain not a drop of fluid." In short, he refers 
this phenomenon to consonance of the voice, or of the respira- 
tory sounds, or of abnormal sounds in the pleura or some other 
cavity, and asserts that it may be produced in pulmonary caA^- 
ities just as in the pleura. My own conviction is, that metallic 



1 Loc. cit., p. 138. 



2 Loc cit., p. 134. 
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tinkling is a mere reverberation or echo of certain sounds re- 
flected by the tense and indurated walls of a large hollow space 
within the chest; that it may occur without any direct commu- 
nication with the bronchi ; and that its peculiar character is ref- 
erable chiefly to the nature and tension of the walls of the 
cavity and the character of the original sonorous vibrations, but 
in part also to circumstances tending to modify the concentra- 
tion, quality, and pitch of the sound. Theoretically, therefore, 
it ought to be producible in pulmonary cavities just as is ordi- 
nary amphoric echo; but practically, for reasons hereafter to be 
mentioned, its occurrence under such circumstances is extremely 
rare. Amongst the thousands of pulmonary excav-itions which 
I have examined, I have only met with it fully developed in a 
single instance ; and in the case alluded to the cavity was of un- 
usual size, considerably larger than a full-sized orange, and was 
adherent anteriorly to the parietes of the chest. Further, it was 
bounded by smooth tense walls, surrounded on all other sides by 
consolidated lung-tissue, and contained remarkably thin homo- 
geneous pus. 

I have already referred to Skoda's opinion, that tinkling may 
occur without the presence of fluid, and have detailed the ex- 
periment by which he endeavors to support that opinion. But 
any one may convince himself by repeating this experiment, that 
although an intensely metallic-sounding resonance is developed, 
true metallic tinkling cannot be thus excited. Hence it would 
appear that the Viennese professor does not confine the term 
metallic tinkling to the sound described by Laennec as tinkling, 
but makes it comprise the metallic sound by which amphoric echo 
is usually characterized — a sound which derives its peculiarity 
simply from the hardness and tension of the walls within which 
the vibration occurs. If, then, this wide interpretation of the 
term is to be taken, Skoda's assertion is undoubtedly correct ; 
but if Laennec's definition is to be followed, and a distinction 
is to be made between ordinary high-pitched amphoric echo and 
true metallic tinkling — the sound as of grains of sand falling 
one by one into a thin metallic vessel — I am satisfied that he is 
in error, and that fluid is essential to the production of the phe- 
nomenon. 

But experiment leads me to go further than this, and to as- 
sert that, with a view to the production of true metallic tink- 
ling, it is necessary not only that fluid be present, but that it be 
thrown into active vibration. Dr. Walshe has shown that if a 
little water be placed in a glass decanter in which amphoric 
echo is occurring, no tinkling will be produced so long as the 
fluid remains at rest, any more than if no fluid were present ; 

11 
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but that when the fluid is set in motion, as it may be, by letting 
drops of water fall slowly on its surface, the echo which results 
is the purest metallic tinkling. Let the experiment be varied 
by substituting gruel or some other viscid fluid for the water, 
and it will be found that by gradually increasing the viscidity 
of the liquid, a point will be reached at which it will be difl^cult 
to say whether the sound emitted deserves the title of " tink- 
ling," and that on rendering it still more viscid, the tinkling 
sound will cease altogether. In short, it would appear, that 
the vibrations which give rise to the true metallic tinkling must 
be very free, and cannot originate in very viscid fluid. Hence, 
doubtless, the rarity of the phenomenon in its purely developed 
form, even in cases of pneumothorax, and its almost entire ab- 
sence in pulmonary cavities, even when metallic echo is well 
marked ; the matter which is secreted being not sufficiently 
homogeneous or else too viscid to admit of the free bubbling, or 
the active vibration, which is necessary to the production of 
pure metallic tinkling. 

So also it would appear that the vibrations which are produc- 
tive of this peculiar sound must be excited by some cause of 
almost momentary duration, as if tinkling were the echo of a 
single note intensified and concentrated to the utmost by reflec- 
tion from the walls of the cavity in which it is heard, and liable 
to be interfered with by any vibrations set up concurrently with 
or shortly after it. The result of experiment seems decisive on 
this point. Thus, if in a decanter containing a little water a few 
drops of fluid be let fall slowly, drop by drop, on the surface of 
the water, metallic tinkling is the constant result; but pour 
water in a continuous stream into the decanter, and the pure 
tinkle is replaced by ordinary amphoric echo, oftentimes of a 
low-pitched, buzzing character.^ Thus, if care be taken in 
gradually increasing the rapidity with which the water is 
dropped, a good approximation may be arrived at in regard to 
the frequency with which loud vibrations may be excited with- 
out so far interfering with each other as to destroy the true 
tinkle. 

From what has been stated, it is obvious that in cavities in 
which no fluid exists amphoric echo alone can be heard, and that 
in cavities which contain both air and fluid, amphoric echo or 
metallic tinkling will occur, according as the original sonorous 
impulses are clear and separate, and do or do not produce free 
vibration of the fluid. The vibrations calculated to give rise to 
metallic tinkling may be produced by the falling of drops of 



1 See Walshe, loc. cit., p. 158. 
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fluid from the sides of the pleura into the liquid contained in the 
pleural cavity, or by the formation and bursting of bubbles by 
the entrance of air into the pleura. If the sonorous impulses 
thus produced are sharp and distinct, following each other slowly, 
so as not to interfere with and destroy each other, and if at the 
same time they give rise to active vibration of the fluid, metallic 
tinkling is the result ; if, though sharp and distinct, and following 
each other slowly, they do not produce agitation of the fluid, 
amphoric echo of a metallic quality occurs, but not metallic 
tinkling ; and if again they follow in quick succession, so as to 
interfere with or obstruct each other, the resulting echo is of 
lower pitch and only slightly metallic in quality, however sharp 
and forcible the original sonorous impulses, and however great 
the agitation of the fluid. Thus it often happens that metallic 
tinkling may be traced passing gradually into amphoric buzzing 
echo, the conditions upon which the change depends being the 
gradual disappearance of the fluid, or an alteration in the char- 
acter of the fluid, or an increased rapidity in the occurrence of 
the sonorous impulses, the vibrations thereby excited becoming 
gradually less distinct, and of a lower pitch. 

Thus, to sum up my opinion respecting the nature of amphoric 
echo and metallic tinkling, I would say that they are both es- 
sentially the same, viz., the echoes of a sound reverberating in 
a large cavity with tense, smooth, sound-reflecting walls ; that 
they may both occur without any direct communication between 
the cavity and the bronchi, though the existence of such a com- 
munication is by no means unusual, and increases the prob- 
ability of their occurrence ; that the former — amphoric echo — 
whether low-pitched or of an intensely high-pitched and metallic 
quality, may be produced by the rales and rhonchi in the chest, 
by the voice, and by the act of coughing, and may be excited by 
such noises, whether they are set up in the cavity itself or in a 
bronchus or other contiguous cavity, and whether the cavity 
itself be filled with air alone, or contain both air and fluid ; but 
that the latter — metallic tinkling — cannot occur in the chest 
without the presence of a homogeneous fluid which admits of 
free vibration, and cannot be produced except by vibrations ex- 
cited by an agency capable of imparting only a momentary im- 
pulse to that fluid. 

In a practical point of view the facts stand thus : If in a case 
of pneumothorax, with a fistulous communication between the 
pleura and the bronchi, the fistulous opening be free and above 
the level of the fluid, amphoric echo is usually heard alone. 
When with the increase of eff'usion the fluid rises above the level 
of the opening, or when again, from change of posture, the 
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opening is brought temporarily below the level of the fluid, am- 
phoric echo is produced if the air bubbles freely and rapidly 
through the liquid, but metallic tinkling if the bubbles escape 
slowly and intermittently, one by one. Thus, if the opening be 
large and free, amphoric echo is heard, whereas if it be small 
and partially covered or obstructed by false membrane or other 
secretion, metallic tinkling is the result. The acts of coughing, 
speaking, or moving, by producing agitation of the fluid, may 
give rise to tinkling, under the conditions above mentioned, even 
when there is no opening into the bronchi ; and so possibly may 
the echo of rales and rhoiichi in adjacent bronchial tubes, pro- 
viding they have force sufficient to occasion such agitation of 
the fluid as is requisite for the production of metallic tinkling. 
Sometimes when tinkling is not producible, either by coughing, 
speaking, or forcible breathing, it may be distinctly heard fol- 
lowing succussion of the patient, or as the result of a sudden 
change from the recumbent to an erect posture. Indeed this is 
perhaps the most certain method of producing it, and its cause 
in such cases is doubtless the fall of drops of fluid from the 
upper part of the cavity into the liquid beloW', or the bursting 
of air bubbles resulting from the agitation of the fluid or from 
the passages of air through the liquid in the chest, or through a 
thin film only of the liquid which has been brought by change 
of posture over the fistulous opening. 

Thus, then, amphoric echo indicates the existence of a cavity 
in the chest, and its most frequent source is an air-distended 
pleura ; but occasionally it is met with as a consequence of an 
enormous excavation in the lungs. Metallic tinkling very rarely 
occurs except in connection with an air-distended pleura con- 
taining some amount of fluid, which is commonly serous or sero- 
purulent rather than pure pus. Both the phenomena may, of 
course, arise as consequences of gangrene of the lungs, the 
bursting of a pneumonic abscess, or the giving way of an em- 
physematous air-vesicle; these occurrences, however, are so 
rare, that practically amphoric sounds, of whatever nature, may 
be regarded as almost certain signs of far-advanced tuberculous 
disease. They may be heard in every part of the chest, but 
usually are most audible about half way up posteriorly, or in 
the lateral regions. Amphoric echo may accompany both 
sounds of respiration, or may be limited to either, the limita- 
tion being generally to the inspiratory sound. Metallic tink- 
ling may occur at any period of respiration ; but when it is 
caused by the act of breathing, it is usually, if not always, pro- 
duced during inspiration, though it is sometimes prolonged into 
the succeeding expiration. It never occurs where amphoric 
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echo is not producible, and generally alternates with, or occurs 
occasionally during the continuance of that resonance. Often- 
times it is audible for a few days only ; is rarely of long con- 
tinuance, and seldom accompanies many successive respirations. 
Amphoric echo always indicates the existence of a cavity; 
metallic tinkling the presence of fluid in the cavity.' 

1 It has been objected to this supposition by Skoda, Davies, and others, 
that it is altogether opposed to physical laws, inasmuch as an opening which 
would admit air from a bronchus into the pleural cavity would also serve to 
let out the fluid from the pleura into the bronchus. But they appear to 
have overlooked an occurrence which often takes place, and which renders 
the explanation perfectly feasible, viz., that the opening is covered with a 
false membrane, which may serve as a valve to prevent the escape of fluid 
from the cavity, though it may not effectually bar the entrance to a few 
bubbles of air from the lungs. 
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CHAPTER 1. 

In the present division of our subject I purpose describing 
the various diseases of the respiratory organs, and shall en- 
deavor to point out the general symptoms by which they are 
each accompanied, the principal morbid changes induced by 
their actions, the physical signs to which they give rise, and 
the treatment best calculated to give relief. By so doing, I 
hope to enable the student to interpret the signification of 
different physical signs under the varying conditions of disease, 
and thus to utilize the knowledge he has acquired of the princi- 
ples on which the diagnosis of chest disease is founded. 



PLEURISY. 

Pleurisy, or inflammation of the investing membrane of the 
lung, is one of the commonest, and not unfrequently one of the 
most striking of serous inflammations. Characterized -from the 
first by chilliness and fever, acute, catching pain on one side of 
the chest, oppression of the breathing, decubitus on the affected 
side, a short, dry cough, and a quick, hard pulse, it seems un- 
likely to be confounded with any other disorder. But its gen- 
eral features, though usually Avell marked, are by no means dis- 
tinctive. They are one and all met with from time to time 
associated with other forms of thoracic disease, and the merest 
tyro in medicine must have observed how frequently one or 
* more of them is absent, even in severe examples of the disease, 
and how those which are present are apt to mislead. Indeed 
there is no affection of the chest on which physical diagnosis 
throws more light than on pleurisy, and none in which its aid is 
more needed by the practitioner. 

It may be well to premise, as bearing upon the physical 
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signs of the disorder, that the pleura is not only a" serous mem- 
brane, but is also a shut sac, one portion of which is attached 
to the chest-walls, whilst the other is reflected over and attached 
to the lungs, forming their serous envelope. Hence, on the one 
hand, the morbid products met with in pleurisy are, serum, 
lymph, blood, and pus — the usual products of serous inflamma- 
tion ; and, on the other, there arise phenomena resulting from 
the attrition of the two inflamed and roughened surfaces of the 
pleura, as also, it may be, from their complete or partial adhe- 
sion as a consequence of plastic exudation on their surface. 
Further, it may be stated that, just as with inflammation of 
other serous membranes, the general symptoms vary greatly 
under diff"erent conditions of health and constitution. In one 
case the catching pain in the side and other well-marked fea- 
tures of the complaint leave little room for doubt as to the 
nature of the malady. In another the pain in the side, the 
difficulty of breathing, and other characteristic symptoms may 
be absent, notwithstanding the rapid progress of mischief. 
These diff"erences are doubtless attributable to causes the na- 
ture of which it is difficult to fathom ; but, apart from innate 
constitutional peculiarities, there is reason to believe that age, 
sex, and the previous habits of life exercise a powerful modify- 
ing influence. Be this as it may, the fact must be constantly 
borne in mind whilst considering the following details of the 
disease. 

For convenience of description, the course of acute pleurisy 
may be divided into three stages, characterized by well-marked 
anatomical diff"erences, and corresponding to striking alterations 
in the physical signs and general symptoms of the disease. 
These are — 1st. The dry stage, or stage of congestion. 2d. 
The stage of eff'usion. 3d. The stage of absorption and reso- 
lution. Each of these varies in its general symptoms, and also, 
more or less, in the results which it produces, according to the 
age, strength, and constitutional peculiarities of the patient ; 
but the structural changes and physical signs to which an 
attack of acute pleurisy ordinarily gives rise in a healthy 
person, will be seen by reference to the following description in 
which the different stages of the disease are each considered 
separately. The varieties of the complaint, as it is met with in 
the weakly and unhealthy, and the complications which often 
arise during its progress, require separate consideration. 
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Morbid Anatomy of Pleurisy. 

First Stage, or Stage of Rypercemia. 

The pleural membrane is much drier than natural ; its normal 
transparency is lessened ; its smoothness impaired, and its sur- 
face covered with a delicate network of finely injected blood- 
vessels, or else studded with tufts of them in streaks or patches. 

Second Stage, or Stage of Effusion. 

The sub-pleural cellular tissue is injected and oedematous ; 
the pleural surface is extremely vascular, as in the dry stage, 
and the pleural sac contains lymph and serum in varying pro- 
portions. Sometimes the effusion consists of pale straw-colored 
serum, Avith a few flakes only of albuminous matter floating in 
it ; but more generally, in addition to this, a thick layer of 
lymph coats and roughens both surfaces of the pleura, either 
universally or in patches. If the congestion of the pleural 
membrane be excessive, a few blood-globules may also escape, 
and the serum may be more or less distinctly blood-tinged. The 
quantity of fluid poured out may vary from a few drachms to 
many ounces, or even to several pints; and according to its 
amount so is the effect produced on the lung. Whatever its 
quantity, compression of the lung-tissue is the natural conse- 
quence. Gravitating as it does to the lowest portion of the 
chest, it usually gives rise, if small in amount, to partial com- 
pression of the lower lobe, which is pushed upwards, backwards, 
and inwards towards the root of the lung ; but if it be more 
copious, it produces more extensive compression of the lung as 
it rises higher and higher in the chest, and, if no adhesions 
already exist, forces the entire lung backwards against the spinal 
column. As soon as the pleural cavity is thoi'oughly filled, 
and the lung has been compressed into the smallest compass, 
the continued eff"usion of fluid causes the sac to stretch, and to 
encroach in all directions on the surrounding structures. The 
walls of the chest yield to the outward pressure, and enlarge- 
ment of the entire side takes place, or bulging occurs at its 
inferior part ; the diaphragm is thrust down, and a considerable 
prominence is often perceived in one or other of the hypochon- 
dria; the liver also is forced down ; the mediastina are encroached 
upon, the heart is often displaced, and when eff"usion exists on 
the left side of the chest, is pushed over to the opposite side. 
After a time, if the eff"usion is persistent, the intercostal depres- 
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sions are effaced, and, yielding to the outward pressure, the 
spaces may even bulge. 

The lung, of course, is reduced in size, in proportion to the 
amount of pressure to which it is subjected. At first it is only * 
partially emptied of air, and is simply tougher and less crepi- 
tant than a healthy lung, but it yields by degrees to the pres- 
sure of the fluid, and the gradual contraction of the plastic 
exudation-matter which coats it, and parting with all its aeri- 
form contents lies flattened against the spine, a small, carnified 
mass, wrinkled perhaps on its surface, tough and leathery to 
the touch, and of density sufficient to sink instantly in water. 
In this case it is perfectly non-crepitant, but may be healthy in 
structure, and capable of re-expansion. On section it exhibits 
a smooth homogeneous surface, of a slaty, gray color. 

Third Stage, or Stage of Ahsorptioyi and Resolution. 

The sero-plastic portion of the exudation is gradually absorbed, 
and ultimately the two surfaces of the pleura, covered with 
plastic material, come into apposition. Adhesion then takes 
place between them at one or more points, by means of the inter- 
posed lymph. Vessels are developed in this lymph, which 
rapidly becomes organized, and forms either a dense false mem- 
brane of fibro-cellular structure, or else mere fibro-cellular bands. 
In the one case the two surfaces of the pleura are firmly and 
universally agglutinated ; in the other they are connected at a 
few points only. 

If the effusion has been copious, and more especially if it has 
been of long duration, the lung is often so much compressed, 
and so firmly bound down by adhesions, that it is incapable of 
re-expansion, and becomes permanently impervious to air. In 
this case, as the fluid is absorbed the chest-walls necessarily fall 
in under the effect of atmospheric pressure, and considerable 
distortion of the chest ensues. The affected side is diminished 
in every diameter, and its surface becomes irregular and uneven : 
in front it is often concave ; the intercostal spaces decrease in 
width ; the ribs undergo distortion, the lower ribs especially 
approximating and overlapping each other ; the dorsal spine 
curves laterally, the convexity being sometimes towards the 
diseased side, but more generally towards the sound side, whilst 
a curve in the opposite direction occurs in the lumbar portion of 
the column ; the intercostal muscles waste, in consequence of 
the entire loss of motion in the chest-walls on the affected side ; 
the diaphragm and the subjacent viscera are often drawn upwards, 
and sometimes the heart is more or less displaced. These symp- 
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toms may occur when the exudation consists of lymph and serum, 
but they receive their most striking development in cases in 
which absorption fails to takeplace; and the fluid, whether sero- 
purulent or purulent, is drawn off artificially, or escapes from 
the pleural sac spontaneously through a fistulous opening. 



Physical Signs of Pleurisy. 

First Stage, or Stage of Hypercemia. 

Inspection shows a diminution in the respiratory movements, 
both of elevation and expansion, in the affected side, consequent 
on the pain which is felt on inspiration. 

Mensuration gives similar results. 

Palpation yields only negative results. 

Per•c^^ss^07^-sound not materially altered. 

Auscultation sometimes makes us aware of a slight, inter- 
rupted grazing friction-sound on the affected side, referable to 
the dryness of the membrane and the congested state of the 
vessels ; more commonly, it only tells us of a jerking uneven- 
ness in the rhythm of respiration, and of weakness or indistinct- 
ness of the respiratory murmur, consequent on the imperfect and 
irregular expansion of the lung. There is exaggerated respi- 
ratory murmur on the unaffected side. 

Second Stage, or Stage of Effusion. 

Inspection detects increased motion on the unaffected side of 
the chest and great deficiency in the respiratory movements, es- 
pecially of the expansion-movement, on the affected side ; after 
a time, perfect immobility of the chest-walls is perceived, with 
general enlargement of the side, and flattening or total oblitera- 
tion of the intercostal spaces. Sometimes no general enlarge- 
ment of the side is noted, but there is bulging of the inferior 
portion. 

Palpation informs us of great diminution in the intensity of 
vocal fremitus if the amount of effusion be small, and of its 
absence if the effusion be copious sometimes, though rarely, of 
a vibration due to friction of the roughened surfaces of the 
pleura ; frequently, after a time, of displacement of the heart, 
and of the presence of fluid in the pleural cavity, as indicated 
by fluctuation in the intercostal spaces. The surface of the 
chest on the affected side is often oedematous, and is felt to be 
unnaturally smooth. 
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Mensuration proves the existence of deficiency in the move- 
ments of the chest, especially in that of expansion, and after a 
time of enlargement of the affected side, both in its circum- 
ference and in its antero posterior diameter. The enlargement 
is most evident over the false ribs. 

Percussion ascertains the existence of dulness, and an in- 
creased sense of resistance, most marked in the inferior portions 
of the chest, and generally terminating rather abruptly above. 
The line which marks the area of dulness is not altered by res- 
piration, but sometimes may be made to shift by changing the 
patient's posture. Loud, hollow resonance, of a shallow char- 
acter, is often met Avith in the upper part of the affected side, and 
sometimes, though rarely, a quasi cracked-pot sound may be 
detected there. ^ After a time, as effusion progresses, the entire 
side becomes dull on percussion, and the area of dulness extends 
far beyond the natural limits of the lung. 

Auscultation, at an early stage, may discover pleural friction- 
sound of a rubbing, creaking, or grating character, which ordi- 
narily disappears, with the increase of effusion, but may pos- 
sibly continue throughout the attack ; total absence of the re- 
spiratory murmur, where the effusion is most abundant ; Aveak- 
ness, or diminution of the sound, when the fluid is less copious ; 
harshness or hollowness of breathing above the level of the 
effusion. In the interscapular region, at the root of the main 
bronchi, the respiration remains loud, hollow, and of a blowing 
character. The vocal resonance, in the earlier stages, is greatly 
increased, and in the posterior and lateral regions, especially at 
the root of the lung, it is often, but not invariably ffigophonic. 
In the latter stages, when the lung is much compressed, and air 
ceases to enter, the respiratory sound and vocal resonance are 
altogether absent, and aegophony is never heard. If the heart 
is thrust out of its natural position, it will be heard pulsating to 
the right of the sternum, or possibly far beyond its normal 
bounds to the left. The respiration in the healthy lung is ex- 
aggerated, or compensatory. 

Third Stage, or Stage of Absorption and Resolution. 

Inspection informs us that the enlargement of the affected side 
is disappearing; that the intercostal spaces are regaining their 
normal condition, and the mobility of the chest-walls is return- 
ing. 

Palpation gives us notice of returning vocal vibration and 
friction fremitus. 



1 I have met witli two or three marked instances of this. 
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Mensuration proves a gradual return to the normal admeasure- 
ments of the chest. 

Percussion gradually, though slowly, yields a clearer sound, 
the dulness being most persistent in the inferior portions of the 
chest, where the compression of the lung, and the accumulation 
of solid plastic material is often so great, that the percussion- 
note never regains its normal clearness. 

Auscultation. — The respiratory sounds are again heard, at 
jSrst Aveak and distant ; then possibly harsh ; subsequently of a 
normal character. Sometimes, as absorption progresses, and the 
two surfaces of the pleura come again into apposition, a friction- 
sound reappears for a time, but ceases as soon as adhesion takes 
place. Occasionally pseudo rales are caused by serous infiltration 
of the subpleural cellular tissue. The vocal resonance, if at any 
time gegophonic, speedily loses this character, and becomes, at 
first, simply bronchoplionic, and ultimately normal. The heart, 
if at first displaced by the effused fluid, regains its normal posi- 
tion, and is felt and heard pulsating under the left nipple. If, 
as in certain instances, the lung remains permanently impervious 
to air, there is entire loss of motion on the affected side; the 
respiratory sounds and the vocal resonance do not retui'n, and 
the dulness on percussion is persistent. If, on the other hand, 
a portion of the lung — usually the upper portion — becomes par- 
tially pervious to air, percussion may elicit a hollow, but shallow 
resonance over it; whilst, in the same situation, the vocal reso- 
nance will be loud, and the respiration coarse and blowing. 

These, then, are the morbid changes and physical signs Avhich 
an uncomplicated attack of pleurisy ordinarily produces, whether 
in an acute or chronic form. A few remarks, however, must be 
added, before we pass on to the varieties of the disease, and the 
complications often met with during its course. 

Reference has been made to the friction of the two inflamed 
and roughened surfaces of the pleura; and it might be inferred, 
from the desci-iption of the morbid appearances, that friction- 
fremitus and friction-sound must be felt and heard in most cases 
of pleurisy. This, however, is not so. Experience proves that 
friction-sound and friction-fremitus are exceptional phenomena 
in pleurisy, owing, probably, in the early stage of the complaint, 
to the rapidity with which effusion takes place, and to our fail- 
ing to make our examination during the continuance of friction ; 
and in the later stage — the stage of absorption — partly to the 
solidification the lung has undergone, whereby expansion of the 
chest and consequent friction of the two surfaces of the pleura is 
in great measure prevented, and partly also to the rapidity with 
which the thickly lymph-coated pleural surfaces become agglu- 



174 



PLEURISY. 



tinated. And as more motion of the lung takes place during 
forced than during gentle breathing, it happens sometimes that, 
although friction-sound is inaudible during ordinary breathing, 
it may be heard when the patient is directed to take a deep 
breath. 

Again, it has been stated, that the line which marks the area 
of dulness may be sometimes made to shift its position by chang- 
ing the patient's posture. Now, this is strictly and literally 
correct ; but many authorities have asserted broadly, that, pro- 
vided no adhesions exist betw^een the two surfaces of the pleura, 
and that the quantity of the fluid in the pleural sac be not suf- 
ficient to compress the entire lung, the position of the dulness 
or resonance on percussion will vary according to the attitude 
in which the patient is placed ; the lowest and most depending 
part — the part to which fluid gravitates — being always dull ; 
and the part which, for the time being, happens to be upper- 
most, being always resonant on percussion. ' And the legitimate 
inference has been drawn from this statement, that when dul- 
ness is met with which is not attributable to circumscribed 
pleurisy, and which, nevertheless, does not shift its position 
with the varying attitude of the patient, it cannot be due to 
pleurisy, but must be referable to an inter-thoracic tumor, or to 
a lung solidified by pneumonic, tuberculous or other infiltration, 
'which does not admit of change of position, but necessarily oc- 
•cupies the same part of the chest. Nothing, however, can be 
more erroneous. True it is that percussion-dulness referable 
to solidification of the lung or to the pi'esence of an intratho- 
racic tumor, does not shift its position with the varying posture 
of the patient ; and that wdien the seat of dulness is found to 
vary with change of posture, the dulness must be attributable to 
the presence of fluid. But it is not true, as the unreserved 
statement above referred to would lead students to believe, that 
when no adhesions exist to bind down the lung, or to circum- 
scribe the eff"usion, the line of demarcation between dulness and 
normal resonance on percussion will always be found to shift its 
position with the varying posture of the patient. Case after 
case has come under my observation in St. George's Hospital, 
in which the contrary has been noted ; indeed, in my experi- 
ence, it seldom is observed to any considerable extent, except 
when the examination is made within a few hours after the eifu- 
sion has occurred, and before the lung has sufi'ered from com- 
pression. Even under these conditions it is not always well 
marked ; for when, as commonly happens, the products of in- 
flammation consist not only of serum, but of solid albuminous 
.and fibrinous matters in large quantity, the parietes of the chest, 
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covered Avith the soft, pulpy, inelastic material, yield a dull 
sound on percussion, in whatever attitude the patient may be 
placed. All that can be fairly stated is, that the percussion- 
note is not so dull as prior to the change in the posture of the 
patient; it rarely yields the good, clear resonance of healthy 
lung-tissue, nor that which is observed under similar circum- 
stances in hydrothorax. 

Another point of some importance relative to the dulness on 
percussion in pleurisy is the rapidity of its occurrence. From 
the moment that effusion commences the percussion-sound in the 
lower part of the chest becomes comparatively dull ; and as 
serous fluid is often poured out rapidly and early in the attack, 
pleuritic dulness may be clearly established within a few hours 
from the onset of the disease. I have known one side of the 
chest completely dull as the result of pleuritic effusion within 
thirty-six hours after the first accession of pain in the side — a 
phenomenon rarely if ever witnessed in pneumonia, which pro- 
duces hepatization of the lung slowly and gradually, and is, 
therefore, comparatively, a long time in occasioning extensive 
dulness on percussion. 

The intensity and extent of the dulness are other points of 
considerable interest, as bearing on the diagnosis between 
pleurisy and pneumonia. The effusion of pleurisy may push 
aside the heart, encroach upon the mediastinum, and extend 
itself under the whole of the sternum, which, thereupon, yields 
a dull sound on percussion; whereas a consolidated lung never 
passes beyond its natural boundary, and therefore does not give 
rise to dulness over more than one-half of the sternum. More- 
over, the dulness of pleuritic effusion is hardly to be confounded 
with the dulness produced by pneumonic or other solidification 
of the lung. It is far duller — a shorter, flatter sound, resem- 
bling the short, dead tap which results from percussing the 
thigh ; and the resistance offered to the percussing finger is be- 
yond comparison greater than that which is met with in pul- 
monary consolidation from whatever cause arising. 

Again, reference has been made to enlargement of the side as 
one of the later symptoms of pleuritic effusion. Hence, with- 
out further explanation, it might be inferred that the chest-walls 
will only yield to long-continued outward pressure of the fluid, 
and that enlargement, therefore, can only take place in chronic 
cases after effusion has existed for a considerable space of time. 
In most cases, undoubtedly, this inference would be correct ; but 
instances are met with in which distinct enlargement of the side, 
as shown by admeasurement, occurs at a very early period of the 
attack. I have observed more or less local bulging in the lower 
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part of the chest before the end of the third day of the attack ; 
and cases are on record in which the chest has been considerably 
enlarged before the end of the fifth day. In my experience, 
however, this early enlargement has occurred only in childhood, 
when the chest-walls are unusually yielding ; and in those chil- 
dren only in whom the costal pleura has suffered severely, and 
in whom the intercostal muscles being paralyzed, and the sub- 
serous structures softened and infiltrated with serum, the chest- 
walls yield to the outward pressure with unusual readiness. It 
may possibly occur at an equally early period in adults, but I 
have not chanced to meet Avith it. 

So again it has been stated that the intercostal spaces are apt 
to be effaced under the outward pressure of the fluid; and the 
statement, if unexplained, might lead to the conclusion that this 
is the common, if not the invariable result of pleuritic effusion. 
But it should be clearly understood that this is not the fact. 
Commonly, indeed, a filling up of the intercostal spaces is ob- 
served whenever effusion into the pleural sac is considerable in 
amount; but instances not unfrequently occur in which the side 
is considerably enlarged, and in which, nevertheless, there is 
neither bulging of the interspaces, nor very marked deficiency 
in the action of the intercostal muscles during inspiration. The 
difference is explicable, I believe, by reference to the state of 
the costal pleura and the subjacent structures. When that por- 
tion of the pleural membrane is intensely inflamed, the subjacent 
structures become infiltrated with serum, and otherwise involved 
in the mischief ; their contractile power is lost, and their resist- 
ance to the outward pressure of the fluid is greatly lessened. 
On the other hand, when the inflammation is less intense, or 
when the chief fury of the attack has been directed on the pul- 
monary pleura, the intercostal muscles and adjacent structures 
are not paralyzed, as in the former case, but continue in action, 
and offer great resistance to obliteration of the interspaces. 
The idea formerly entertained, that bulging occurs only when 
the pleura is distended with pus, has been clearly proved incon- 
sistent with fact. It occurs more frequently under these cir- 
cumstances than when the effusion consists of serum, for the 
simple reason that the costal pleura and subjacent structures are 
commonly involved in such cases, but there is no necessary con- 
nection between bulging and empyema. 

The opposite condition of the chest, or that produced by re- 
traction or falling in of its walls, consequent on compression of 
the lung, absorption of the fluid, and contraction of the sero- 
plastic exudation, also requires further elucidation. The differ- 
ence observed in the size of the two sides is referable not only 
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to the falling in of the diseased side, which becomes narrower 
and smaller than the sound side, but to positive enlargement of 
the sound side, consequent on actual compensatory hypertrophy 
of the sound lung, on which all the Avork of the body devolves. 

Again, it should be understood that retraction of the chest- 
walls, and the distortion which results from it, are not in every 
instance persistent phenomena. The lung, as already stated, is 
compressed, but not necessarily diseased. Consequently, when 
absorption of the fluid takes place, its structure will admit of 
inflation ; and if the plastic exudation which surrounds it and 
the adhesions which bind it down are not so firm as to render 
its expansion impossible, they may gradually yield to the inspi- 
ratory eff"orts, and the lung may again expand. In this case, 
the chest will enlarge under the influence of the outward pres- 
sure which inspiration eXerts, and the distortion of the chest 
will gradually pass off". Such instances are naturally rare, and 
although I have seen many in which considerable recovery has 
taken place, I have never met with one in which complete re- 
expansion of the side has occurred; but a remarkable case in 
point has been put on record by Sir Thomas Watson, which 
serves to establish the possibility of complete recovery.^ 

Thus far we have discussed the phenomena usually attendant 
upon an uncomplicated attack of pleurisy occurring in previously 
healthy persons of vigorous constitution. In such persons the 
exudation-matter is commonly very plastic, and of high vitality, 
readily becoming organized; so much so that anastomosing red 
lines have been found traversing the newly-formed false mem- 
branes, even when death has taken place after only a few days' 
illness. But, unfortunately, the disease is prone to arise in the 
old, the scrofulous, the intemperate, and the cachectic, in whom 
the eff"used lymph is almost necessarily of low vitality, and is 
found curdy, ill-concocted, and perfectly unorganized even after 
months of pleuritic suffering. Under tliese circumstances, the 
eff'used matters often tend to become puriform, and thus the case 
becomes seriously complicated. Either the chest remains per- 
manently enlarged, or the purulent fluid which it contains seeks 
to escape from the cavity in which it is pent up, by perforating 
the pleura and discharging itself through the lungs, the thoracic 
walls, or the diaphragm. If, which rarely happens, the pus dis- 
charges itself through the diaphragm, peritonitis is the probable 
result; if it perforates the lung, symptoms of pneumonia will 
probably occur, and the moment of complete perforation will be 
marked by severe paroxysms of cough, resulting in a copious 

^ See " "Watson's Lectures," ed. 1, vol. ii, p. 126. 
12 
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discharge of pus, or sero-purulent matter through the bronchi ; 
but if it perforates the costal pleura, and finds an outlet through 
the thoracic walls, one or more soft, inelastic tumors, in which 
fluctuation is perceptible to the touch, will be perceived on some 
portion of the thoracic parietes before the skin gives way. In 
either of the last two cases air will find its way into the chest, 
as soon as perforation occurs, and pneumothorax will be added 
to the existing mischief. The physical signs of this complica- 
tion must be reserved for separate consideration. 

Another point which requires notice in regard to empyema is, 
that when the pus makes its way externally, and perforates the 
costal pleura, the subcutaneous swellings to which its escape 
gives rise, may increase and decrease in size with expiration and 
inspiration, and if situated on the left side of the chest, may even 
pulsate synchronously with the heart. I have witnessed both 
these phenomena on two occasions, and instances have been put 
on record by other observers. They are of no practical im- 
portance ; but the latter acquires an interest which would not 
otherwise attach to it, from the fact that the student or careless 
practitioner might possibly mistake its real nature, and refer the 
pulsation to aneurism. The absence of aneurismal thrill and 
murmur, and of symptoms indicative of pressure on the trachea, 
the oesophagus, the larger veins, and the recurrent nerve, and 
further the presence of the physical signs and general symptoms 
of empyema, and not unfrequently the situation of the pulsation, 
w^ill suffice to establish its true character. 

Sometimes, again, when empyema exists on the left side of the 
chest, pulsation may be perceived in the infra-clavicular region, 
and over the arch of the aorta, even when no circumscribed 
tumor exists. I have noted this transmitted impulse to a slight 
extent in several instances, but never to a degree at all likely to 
mislead even a student ; therefore I should not have considered 
it worthy of mention, had not Dr. AValshe referred to two cases 
in which, while the side was generally enlarged, gentle local 
bulging was manifest in the site of the pulsation, which Avas 
forcible enough "to jog the head at the end of the stethoscope," 
and in which, therefore, the question of aneurism might possibly 
have arisen. Such cases must be exceedingly rare ; for, on 
inquiry amongst my friends, I cannot hear of any one who has 
met with an instance in point, nor can I find a record of any 
others than those above alluded to. Practically, too, they can- 
not be very important; for the presence of well-marked symp- 
toms of empyema, backed by the feebleness of the heart's sounds 
over the seat of pulsation, by the absence of aneurismal thrill 
and murmur, by the equality in the radial pulse on the two sides, 
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and by tlie absence of symptoms denoting pressure on the spine, 
the trachea, the oesophagus, the hii-ger veins, and the recurrent 
nerve, ouglit at once to remove all doubt as to the real nature of 
the mischief. 

Other modifications in the physical signs of pleurisy are occa- 
sioned by the attack being set up in persons whose lungs have 
previously contracted adhesions, which keep them forcibly in 
apposition with the costal pleura and the parietes of the chest. 
In these cases the physical signs of the disease are so much 
altered, that he who fails to bear the fact in mind will be often 
misled in his diagnosis. Thus, when the lung is universally ad- 
herent to the posterior walls of the chest, it is almost impossible 
for any amount of effusion to stop the vocal resonance, or anni- 
hilate the respiratory sounds over the surface with which the 
lung is in contact, or to cause entire dulness on percussion. 
Even the vocal fremitus w^ill not cease until a large amount of 
fluid has been poured out. A striking case in point has recently 
occurred to me in St. George's Hospital. George Godfrey, aged 
twelve, was admitted under my care into the Hope Ward, suffer- 
ing from empyema of the left side of sixteen days' duration. 
The whole side was considerably enlarged, and measured an inch 
and a half in circumference more than the sound side ; it was 
perfectly dull on percussion anteriorly, but posteriorly did not 
yield such a thoroughly dull sound; and over the inner portion 
of the whole posterior surface of the chest diff"used blowing res- 
piration was audible, vocal fremitus could be distinguished, and 
vocal resonance was everywhere present, and of a hollow bron- 
chophonic character. The pus was evacuated by an artificial 
opening; and enormous retraction and distortion of the chest, 
with curvature of the spine, ensued. 

Adhesions give rise to another difficulty in the diagnosis of the 
disease. When the two surfaces of the pleura have become ad- 
herent at various parts by means of adventitious membrane, the 
eff'used fluid may be circumscribed, or, in other words, may not 
be contained in the general cavity of the pleura, but in a sac or 
sacs formed by the adventitious membrane. These sacs may be 
independent of, or may communicate with each other; but in 
either case the fluid is confined within their boundaries, and does 
not shift its seat as fluid ordinarily does, with change of the pa- 
tient's posture. Hence there may be perfect dulness on percus- 
sion over the seat of eff"usion, with entire absence of vocal 
fremitus, vocal resonance, and respiration; and there may be 
even local bulging; and these symptoms, though due to pleurisy, 
may remain unaff'ected by change of posture. Thus, these cir- 
cumscribed collections of matter may simulate a solid tumor in 
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the pleura or in the lung, and may lead the careless and inex- 
perienced to an erroneous diagnosis. But if due caution be 
observed, a mistake of this kind can seldom arise ; for on the 
confines of the sac or sacs where the lung, compressed by the 
fluid, is adherent to the walls of the chest, there is usually found 
some dulness on percussion, and diffused hollow blowing respira- 
tion, with considerable increase of vocal resonance, — conditions 
Avhich are rarely met with in cases of intrathoracic tumor, unless 
the adjacent lung be solidified by pneumonia, or infiltrated by 
tubercle or other matter, in either of which cases there would 
probably be other evidence as to the nature of the mischief. 
Moreover, in these cases of pleuritic effusion, there is entire ab- 
sence of symptoms denoting centripetal pressure — of pressure 
on the spine, the trachea, and larger bronchi, the oesophagus, 
the larger veins, and the recurrent nerve — and yet these symp- 
toms are common attendants on intrathoracic tumors. 

Other modifications in the physical signs attendant upon 
pleurisy are occasioned by the occurrence of pleuro-pneumonia, 
or in other words by the coexistence of pleurisy and pneumonia. 
It might naturally be supposed that inflammation affecting the 
investing membrane of the lung would be likely to spread to the 
lung-structure, and, conversely, that inflammation affecting the 
tissue of the lung would probably extend to its investing mem- 
brane. And observation in this instance is consistent with hypo- 
thesis ; for it is found that the two inflammations frequently 
coexist, though the one is apt to predominate over the other. 
Pleurisy, indeed, is usually met with unassociated with pneu- 
monia ; and though inflammation of the lung may occur coinci- 
dently with pleurisy, it is rarely, very rarely, set up in sequel 
of that disease. But it is otherwise when pneumonia is the 
primary disorder ; for acute inflammation of the tissue of the 
lung rarely runs its course without the supervention of pleurisy. 
Hence arise modifications in the physical signs of pleurisy, 
which vary, according to the condition of the lung at the time 
the pleuritic symptoms commence, and to the extent to which 
effusion had proceeded before the lung became implicated. 
Ordinarily, if the lung has undergone compression from pleuritic 
effusion before inflammation of its tissues commences, the super- 
vention of that disease does not seriously modify the physical 
signs of pleurisy; but if, on the other hand, the lung is solidified 
by pneumonic inflammation before the commencement of pleuritic 
effusion, it will resist to a great extent the compression of the 
fluid, and will continue to occupy the larger part of the pleural 
cavity, whilst at the same time the larger bronchi will remain 
pervious, and will be surrounded by a good sound-reflecting and 
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sound-conducting structure. The result of this will be loud and 
widely diffused tubular breathing, such as is never met with in 
simple pleurisy; a more than commonly intense and persistent 
vocal fremitus and vocal resonance; a more than ordinarily 
pronounced and persistent segophony; and a very rapid exten- 
sion of pleuritic dulness on percussion; — signs which will receive 
a development commensurate with the rapidity with which the 
two diseases respectively run their course. 

It should be added, that acute pleurisy is often associated 
with, if it be not the cause of, circumscribed pericarditis and 
peritonitis, leading to limited plastic exudation ; and that in the 
former case, especially, the unwary student might mistake the 
rough sound of pericardial friction for the friction-sound of 
pleurisy. The cardiac rhythm of the friction-sound in the one 
case, and its respiratory rhythm in the other, which can be readily 
determined by directing the patient to hold his breath, ought, 
in most instances, to resolve any doubt on the subject. 

Having now completed the investigation of the physical signs 
attendant on pleurisy, we will pass on to a consideration of the 
general symptoms, and then discuss the indications for treat- 
ment. 

Acute pleurisy is ushered in by symptoms resembling those 
which mark the accession of pneumonia and pericarditis. Chil- 
liness sometimes amounting to actual shivering, followed by fever, 
with heat of skin, acute catching pain in the side, dyspnoea, a 
short, dry cough, a hard pulse, and a difficulty or impossibility 
of lying on the affected side, are the symptoms usually observed 
at the outset of pleurisy. But they are not all present in every 
instance, and some of them at least are by no means character- 
istic. 

Shivering is the symptom which is least constantly present, 
and possesses perhaps least of a distinctive character. Seldom 
equal in severity to the shivering which marks the accession of 
pneumonia, it frequently amounts to little more than mere chilli- 
ness; and in some severe attacks even the sense of chilliness is 
altogether absent. It usually precedes the "stitch in the side" 
by some hours or even days, but occasionally it is not observed 
until a later period of the attack, or after the characteristic 
pain has been developed. And as with the shivering, so with 
the fever which follows it. Sometimes, nay, generally, it is 
tolerably well marked, but it is rarely characterized by much 
intensity. Thus the skin, though hot, is often perspiring, and 
is seldom dry and burning, as in pneumonia ; indeed the tem- 
perature rarely rises to 103°, and more commonly ranges be- 
tween 100° and 102° 5". 
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The pain in the side, which is frequently called "a stitch in 
the side," is described as of a catching or stabbing character, 
and is undoubtedly the most striking and characteristic symptom 
of pleurisy. Varying in severity from the slightest "stitch" 
to a feeling of positive agony, it generally shows itself at the 
very outset of the attack, and though often fugitive at fir^t, very 
soon becomes constant and localized. Most commonly it is felt 
on a level with or immediately beneath one or other of the 
breasts, at a spot corresponding to the antero-lateral attach- 
ments of the diaphragm, but sometimes it is met with under the 
scapula, in the axilla, or beneath the clavicle ; sometimes along 
the borders of the false ribs; sometimes even in the abdomen 
itself, especially in the right hypochondrium ; whilst at others, 
it fixes upon the non-inflamed side, or extends over the whole 
of the inflamed side. This last, however, is an exceptional 
occurrence ; for usually, no matter how extensive the area of 
inflammation, the pain is limited to a particular spot, and shows 
no disposition to shift its quarters. If the strain of the disease 
has fallen principally on the visceral pleura the pain is usually 
moderate in degree, and though felt on deep inspiration, on 
coughing, or on sneezing, is scarcely increased by pressure or 
percussion ; but if the costal pleura is much inflamed the pain 
is generally acute, is greatly augmented even by gentle inter- 
costal pressure and by percussion, by lying on the aff'ected side, 
by various movements of the body, and by cough ; and is so 
greatly aggravated by inspiration, that the patient feels as if 
he were being stabbed each time that he attempts to inspire 
freely. Sometimes cases will run their course unaccompanied 
by pain from first to last ; sometimes severe pain is persistent 
throughout the attack, or proves irregularl}^ intermittent, but 
more commonly the pain, whatever its character, is found after 
a time to remit in severity, and ultimately to cease altogether. 

The cause of pleuritic pain has long been a fertile topic of 
discussion and conjecture. Some persons have attributed it to 
the friction encountered by the inflamed and roughened surfaces 
of the pleura ; and in support of their opinion, they have re- 
ferred to the frequency of its occurrence at the lower portion of 
the chest, where thoracic motion is greatest, and where, conse- 
quentl}^ pleuritic friction is most intense. But cases some- 
times present themselves in which pleurisy runs through its 
various stages, accompanied by intense pleuritic friction, and in 
which, nevertheless, no pain is perceived from first to last. 
Sometimes, again, the most intense pain exists, and yet the 
physical signs prove beyond dispute that the two surfaces of 
the pleura are separated by fluid, and that no attrition of the 
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costal and pulmonary pleura can take place. I have met with 
several examples of both these phenomena. It is obvious, 
therefore, that some other explanation is needed ; and having 
regard to the facts, that the pain is generally aggravated by 
pressure, that it is sometimes intermittent, and that it is not 
always felt at the seat of inflammation, it%jems probable that, 
in some instances at least, it is purely neuralgic, and in others 
a true intercostal myalgia, as suirgested by Dr. Inman. 

Hurried breathing, followed by dyspnoea, is, perhaps, the 
most constant, though not the most distinctive feature of acute 
pleurisy. At the outset of the disease the respiration is 
accelerated, in consequence of the pain which inspiration ex- 
cites — pain which induces the patient to endeavor to compen- 
sate by the frequency of the breathing for its shallow and im- 
perfect character. But the breathing is not only short and 
hurried, it is jerking or irregularly interrupted ; for the catch- 
ing pain does not alw^ays occur at precisely the same period of 
each respiratory act, and consequently the thoracic movements 
are of unequal duration, and of a jerking or interrupted rhythm. 
Thus,', for some time after the invasion of the disease, the 
breathing, though short and quick and jerking, hardly deserves 
the title of dyspnoea. Its increased frequency is due simply to 
the pain which a full inspiration excites, and not to any ma- 
terial encroachment on the breathing apparatus. But when 
effusion has occurred, the lung is encroached upon, and real 
difficulty of breathing sets in. If the pain persists, the respi- 
ratory movements will still continue jerking in rhythm, and 
will be more hurried even than before ; whereas if, as often 
happens, the pain subsides, or decreases greatly after effusion 
has taken place, the breathing, though still hurried, will be no 
longer jerking or interrupted. Sometimes the dyspnoea is most 
distressing to the patient, and continues so throughout the 
attack ; sometimes it is severe at the outsefx)f the complaint 
but soon diminishes in intensity ; sometimes it amounts to little 
more than shortness of breath, which annoys, but does not 
oppress ; and cases are not wanting in wdiich, though the respi- 
ration is hurried, the patient makes no complaint of difficulty 
of breathing, and seems hardly conscious of its existence. 
Indeed, instances must have occurred to many practitioners, in 
which it has been difficult to persuade the patient that serious 
mischief existed in the chest. In some of these cases the other 
subjective symptoms are also absent, and then the disease is 
• said to be latent. Of course the frequency of the respiration, 
when the pain has subsided, is proportioned, cceteris paribus, to 
the amount and rapidity of the effusion, and to the condition 
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of the opposite side of the chest. The larger the quantity of 
the fluid poured out, and the greater the rapidity pf its out- 
pouring, the more intense will be the dyspnoea. So again, if 
the other lung happens to be inflamed or otherwise diseased, the 
equilibrium between the quantity of air and the quantity of 
blood Avill be more seriously disturbed, and the difiiculty of 
breathing will be greater than if such disease had not existed. 
Seldom, however, is the breathing very hurried, nor is the ratio 
naturally existing between the pulse and the breathing so much 
perverted as in pneumonia. In pleurisy the pulse rarely bears 
a smaller ratio to the breathing than 3 to 1, the respiration 
being 40 when the pulse is 120 per minute, but it often happens 
in pneumonia that the respirations will number 60 or 64 when 
the pulse is only 100 or 108. Indeed, putting aside every 
other consideration, the amount of perversion in the ratio natu- 
rally subsisting between the pulse and the respiration will 
almost serve to distinguish pleurisy from pneumonia. Dr. 
Walshe asserts that the ratio naturally subsisting between the 
pulse and the breathing is more perverted in the " sitting than 
in the lying posture;" and, in proof of this, he cites a case, in 
which the ratio was as 3.39 to 1 in a recumbent posture, and as 
2.93 to 1 in an erect position. My own experience, however, 
does not accord with his in this respect ; and I cannot help 
thinking that the result he obtained must be regarded as excep- 
tional. Possibly it may have been due to the observation being 
made soon after the patient had assumed an erect posture, and 
before he had recovered from the disturbance of his respiration 
consequent on the change of position. Certain it is that in 
eight cases Avhich I examined specially with a view to this 
inquiry, I obtained a similar result when the examination was 
made soon after a change of posture; whereas in six out of the 
eight the result was totally difierent when the examination was 
deferred until after the patient had been kept in an upright 
posture for half an hour before the observations were made. 
In the six cases referred to, the ratio was less perverted in an 
erect than in a recumbent posture. 

Cough is another symptom which usually accompanies acute 
pleurisy. Sometimes occurring as a prominent feature of the 
complaint, and sometimes altogether absent, even when pleuritic 
inflammation is intense and effusion into the pleura extensive, it 
is not to be depended on as a diagnostic sign. When it does 
occur, it is a short, half-stifled cough, dry, or accompanied only 
by a scanty mucous expectoration. The student, however, must 
not be misled by the existence of copious frothy or rusty-colored 
sputa. He must bear in mind that copious expectoration does not 
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militate against the presence of pleurisy; it only shows that if 
pleurisy exists, it is complicated by bronchitis or pneumonia, the 
signs of which will be discoverable on examination, in addition 
to the signs of pleurisy. 

The position of the patient is a point of some importance in 
the diagnosis of pleurisy. Some persons have asserted that the 
patient lies on the affected side, some that he lies only on the 
sound side, whilst others have maintained that he may lie in- 
differently on either side, but commonly reclines on his back or 
in a diagonal posture betAveen the back and the side, with his 
body inclined tOAvards the affected side. The truth appears to 
be that, at the outset of the complaint, the pain in the side, Avhich 
is aggravated by pressure, prevents the patient lying on the 
affected side, and he therefore sits up in bed, or else lies on the 
sound side, or on his back with his body inclined to the sound 
side. After effusion has occurred, other influences come into 
operation, and lead him to alter his position. The fluid in the 
pleura would press upon and interfere with the action of the 
sound side, and so would cause dyspnoea if he continued to lie on 
that side, and as the pain usually ceases, or else diminishes in 
intensity as soon as effusion has taken place, he has no longer 
any reason for not lying on the affected side. He therefore as- 
sumes the posture which allows the sound side greatest freedom 
of action, and gives greatest relief to the breathing. Thus he 
sits up in bed, or lies on the affected side, or reclines on his back 
with his head somewhat raised and his body inclined to the side 
on which effusion exists. This, however, though generally the 
case, must not be regarded as an invariable rule. Instances are 
met with in which the patient is unable to lie down throughout 
the attack ; others in which, from the very outset of the attack, 
he lies on the affected side, as the easiest position ; and others 
again in which, through the pleura is full of fluid, he reclines 
indifferently on the back or on either side without augmenting 
his distress or increasing the difficulty of breathing. Examples 
in point are not very common, but they are met with often 
enough to prove that the decubitus in pleurisy, though sufiicient- 
ly characteristic, is not to be depended on as a sign of the dis- 
ease. 

The general febrile symptoms attendant upon acute pleurisy 
do not present any characteristic features. The face is seldom 
flushed as in pneumonia, the skin is hot and moist, rarely dry 
and burning ; the pulse is quick and often hard, contrasting forci- 
bly with the soft pulse of pneumonia ; the urine is high-colored, 
usually clear, of high specific gravity, and occasionally albumin- 
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ous, as in other acute affections,^ and there is seldom much deli- 
rium. The relative proportion of fibrine in the blood is augmented, 
as in other inflammatory disorders, but seldom to the same ex- 
tent as in pneumonia.^ 

These, then, are the general s,ymptoms of acute pleurisy. They 
may all be present in a marked degree, or one or more of them 
may be absent. In the former case it is difficult to mistake the 
nature of the complaint, even without reference to the physical 
signs; in the latter the aid of the physical signs is essential to a 
correct diagnosis. Nay more, cases are sometimes met with in 
which the pain and all the other subjective symptoms are want- 
ing, and in which it is impossible without the assistance which 
physical diagnosis affords, to form even a conjecture as to the 
nature of the patient's malady. Several instances of this sort, 
in which patients have been admitted with a chest full of fluid, 
and in which the existence of pleurisy had been entirely over- 
looked, have come before me in the wards of St. George's Hos- 
pital. 

The course of pleurisy may be acute or chronic. Ordinarily, 
when pleuritic inflammation is set up it runs on rapidly to the 
production of copious exudation into the pleural cavit3^ But 
there is reason to believe that in some instances, at least, its 
progress may be at once arrested if vigorous and appropriate 
measures are adopted early. Thus, a few hours may witness the 
access of inflammation, the occuri'ence of plastic exudation on 
some portion of the pleura, and the entire subjugation of the 
disease, with adhesion of the two surfaces of the membrane. 
Several cases which have presented symptoms indicative of this 
train of events have occurred under my own observation, and 
some have been put on record by other practitioners. But these 
instances cannot be regarded as types of an ordinary attack of 
pleurisy. More generally, a considerable amount of fluid is 
effused, the lung is pressed upon and the physical signs and gen- 
eral symptoms already described as accompanjnng pleurisy are 
met with in a more or less fidly developed form. In such cases, 
if appropriate treatment is adopted, the morbid action is gradu- 
ally controlled, the fluid portions of the exudation are absorbed, 
the intercostal spaces cease to bulge, the two surfaces of the 
pleura which the fluid had separated again come into apposition, 
and become more or less generally adherent by means of the in- 
terposed lymph, the lung re-expands as the pressure of the fluid 

' See a paper by Dr. Parkes in " Med. Times and Gazette." for January 1st, 
1859. 

2 See Simon's "Chemistry." 
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is removed, and for all practical purposes, the chest regains its 
foi 'inev condition. ^NTeither spirometry nor external measure- 
ment can after a time detect any enlargement of the thorax, or 
any interference with the action of the lung resulting from the 
pleuritic seizure. And whilst these favorable changes are taking 
place in the physical condition of the chest, a corresponding im- 
provement is observed in the condition of the patient. The fever- 
ish symptoms decrease and ultimately disappear ; the cough and 
dyspnoea gradually subside; the patient gets to lie indiiferently 
on either side, he gains flesh, and his general health and strength 
improve. 

But in other cases, although no untoward complications arise, 
recovery is not so rapid or so complete. The feverish symptoms 
gradually subside, absorption of the fluid takes place, but the 
parts do not recover their former condition. The lung remains 
compressed by the adventitious membrane with which it has been 
coated during the progress of inflammation, or is bound down by 
firm adhesions. In either case it is incapable of expanding as 
the fluid is absorbed, and the necessary consequence is, that the 
other lung becomes hypertrophied or emphysematous, and pushes 
over towards the affected side of the chest, the diaphragm on that 
side is draAvn up, the clavicle is depressed, the cliest-walls fall in, 
the thorax becomes shrunken and distorted, and the patient, de- 
prived of the use of one lung, remains permanently short-breathed. 
If, as usually happens, the false membranes which form the 
obstacle to the expansion of the lung are thick and firm, the 
lung never can recover from the efl'ect of the attack, and the 
distortion of the chest is irremediable. If the membranes are not 
so unyielding, the lung may gradually expand again, under the 
dilating influence of inspiration, and when it comes in contact 
with the walls of the chest, adhesion of the two surfaces of the 
pleura may take place. Sometimes, indeed, as proved by a case 
recorded by Sir Thomas Watson,' complete recovery of the parts 
may thus gradually occur; but more commonly, the density of 
the adventitious membrane is sufficient to prevent the full inflation 
of the lung, and though the side may gradually enlarge, and 
the distortion disappear to a considerable extent, yet some evi- 
dence of former mischief will last for life. This has been the 
case in every instance which has fallen under my own observa- 
tion. 

In some instances, again, our utmost eflbrts fail to arrest 
eff"usion and produce absorption. The febrile symptoms become 
mitigated, but day by day the side enlarges, the intercostal 



1 Loc. cit., pp. 106-7. 
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spaces gradually become obliterated, or even bulge, the lung on 
the affected side is rendered impervious to air, and the fluid, 
encroaching upon the mediastinum, interferes with the action 
of the healthy side. In these chronic cases the patient becomes 
pale and cachectic in appearance ; his lips are livid, his face is 
puffy, and the thoracic, and even the abdominal Avails on the 
affected side become more or less oederaatous. Yet, with all 
these evidences of obstructed circulation, there is no enlarge- 
ment of the superficial veins of the chest, and none of the signs 
of centripetal pressure observed in cases of aneurismal or other 
intrathoi-acic tumors. The patient lies on the affected side or 
else on his back, with the head somewhat raised, and the body 
inclined towards the side on which the effusion exists ; his breath 
is short, but often not so as to cause distress ; the voice is weak, 
and there is frequent cough, which is dry in cases of idiopathic 
pleurisy, but accompanied by muco-purulent expectoration if 
there be any coexisting affection of the lungs ; the skin is dry, 
and usually rather hot, the pulse is frequent and often weak, 
and though the patient seldom experiences pain in the affected 
side, he is unable to sleep, suffers from hectic, and becomes 
gradually thinner and weaker. Indeed, his principal, if not 
his sole complaint, is of debility and shortness of breath. 

Now, in these cases, if the patient be not relieved by having 
the chest-walls punctured, and does not sink from exhaustion 
consequent on the oppression of the breathing, the effused matter 
after a time escapes by perforating the membrane which confines 
it. Sometimes the patient comes under notice before the process 
of perforation has commenced ; and we are thus enabled to trace 
the establishment of a fistulous opening between the pleural sac 
and the external air. At others, one or more fistulous com- 
munications have been effected before the patient comes under 
observation. Most commonly the opening takes place through 
the costal pleura and the parietes of the chest ; sometimes through 
the pulmonary pleura and the lung; more rarely, in both direc- 
tions at the same time, or in other words, through the chest- 
walls and the lung; and still more rarely, the matter perforates 
the diaphragm, and escapes into the cavity of the peritoneum. 
When the latter event occurs, peritonitis is set up, and runs on 
rapidly to a fatal issue; when the fluid forms a fistulous opening 
through the pulmonary pleura, there is usually some antecedent 
bronchitis and pneumonia, and after a time, a sudden paroxysm 
of cough and dyspnoea occurs, and results in the expectoration 
of a large quantity — a pint or more— of purulent or sero-puru- 
lent matter, which threatens suffocation whilst it is being ejected, 
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and leaves the patient very much exhausted. The cough and 
expectoration continue to a diminished extent for many days 
or even months; but if the case progresses favorably, they 
ultimately cease, the difficulty of breathing passes olf, the pa- 
tient regains his strength, and when he recovers, has usually 
less distortion of his chest than when the matter has produced 
complete and permanent compression of the lung, and has found 
its way out through the parietes of the chest. Of course, as 
soon as perforation occurs, air is admitted into the pleural sac, 
and the side, which continues enlarged and rounded, presents a 
variety of pathognomonic signs, which will be discussed under 
the head of Pneumothorax. Suffice it at present to say, that 
if the case terminates favorably, the air is gradually absorbed, 
>the two surfaces of the pleura come again into apposition, and 
the progress of the case towards recovery is marked by symp- 
toms similar to those observed when no communication has taken 
place between the cavity of the pleura and the external air. 

When the matter perforates the costal pleura, and forces a 
passage through the parietes of the chest, one or more soft 
inelastic tumors, in which fluctuation is perceptible to the touch, 
will be visible on the chest-walls for some days before the skin 
gives way and an opening is established. Sometimes, however, 
patients may not come under observation until one or more open- 
ings have been formed between the pleura and the external air. 
In either case, the student or unwary practitioner might be 
mislecV as to the real nature of the mischief ; for neither the 
tumors nor the openings in which they result are necessarily 
situated in the most depending parts of the chest, but appear to 
form in almost any part of the thoracic walls. Moreover, they 
may not communicate with the pleural sac directly, but by 
means of long tortuous sinuses. The discharge may be large 
or small in amount, according to the size of the opening, the 
freedom of its communication with the pleural sac, the quantity 
of effusion present, and the rapidity with which pus continues 
to be secreted ; but it is often abundant, and, by the drain which 
it creates, gives rise to emaciation and exhaustion. Indeed, not 
unfrequently the patient sinks in consequence of exhaustion so 
produced ; but if he is able to bear the drain, the discharge 
gradually decreases, and, after a longer or shorter period — a 
few weeks or, posssibly, some years — it ceases altogether, the 
opening in the parietes closes, the cough subsides, the difficulty 
of breathing passes off, the health and strength improve, and, 
in its ultimate progress, the case resembles those in which no 
communication has occurred between the pleura and the external 
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air. The only diflference is that, as the compression of the lung 
has been usually more complete, and the solid exudation-matter 
larger in amount, the collapse of the chest-walls and the conse- 
quent distortion is generally greater than when no fistulous 
communication has existed. In this instance, as in the last, air 
finds its way into the chest as soon as the opening is established. 
The consideration of the physical signs of this complication 
must be postponed until the subject of pneumothorax is dis- 
cussed. 

In what proportion of cases acute pleurisy passes on into a 
chronic stage has not yet been determined ; and I believe that 
if the proportion were established, it would prove a very uncer- 
tain or fallacious guide in respect to the prognosis of any par- 
ticular case. Age, sex, habits of life, constitutional peculiarities, 
the plan of treatment adopted, and the period of the attack at 
which it was commenced, are all circumstances which exercise a 
remarkable influence over the course of this disease, and render 
deductions from any number of cases taken indiscriminately in- 
applicable to individual instances. Experience, however, justi- 
fies the statement, that chronic pleurisy bears a small numeri- 
cal proportion to the attacks of the acute disease ; that it is 
seen most commonly in males, and amongst the very young and 
the aged, in persons of a feeble or unhealthy constitution and 
intemperate habits, and in those cases in which appropi-iate 
treatment is not adopted, or is deferred until a late period of 
the attack. 

The remarks just made in respect to chronic pleurisy hold 
good almost equally in respect to empyema. 

Krause' refers to 137 cases, which he collected from various 
authors ; and amongst these, 96 occurred in males, 23 in chil- 
dren, and 18 only in women. Dr. Walshe^ records three cases 
only in females, and 19 in males ; and in like manner, Hey- 
felder,^ who observed 20 cases of this disease, met with only one 
example of it in a female. My own experience of empyema, 
excluding instances connected with tubercular phthisis, extends 
to 43 cases, of which 29 occurred in men, 3 in children under 
fifteen years of age, and 11 in women. The proportion in 
women is larger than that reported by other observers, but not 
larger, I believe, than would be found to exist in the records of 
any large hospital. Even acute pleurisy is more common in 
males than in females, but not to the extent indicated by em- 



1 Krause, "Des Empyema," p. 106. 

2 Walshe, loc. cit., p. 371. 

3 Heyf'elder, "Archives de M^decine," 3feme serie, tom. v, p. 59. 
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pyema ; and I believe that the extraordinary tendency wliicli 
tlie disease exhibits, when occurring in men, to degenerate into 
empyema, is attributable principally to their intemperate liabits 
of life, and to their neglecting to seek relief in the early stages 
of the complaint. 

The causes of pleurisy undoubtedly exercise an important in- 
fluence over its course, and a due appreciation of their relative 
bearings is essential to a correct prognosis and treatment. Ex- 
posure to cold, the irritation excited by tubercular and other 
deposits in the ti'ssues, the extension of inflammation from the 
lung or the pericardium, and mechanical violence, such as blows 
on the chest or fracture of a rib, are the principal causes which 
are commonly supposed to excite an uncomplicated attack of 
pleurisy; while penetrating wounds of the chest, the laceration 
of the pulmonary pleura which is caused by the splintered ends 
of a fractured rib, and perforation of the pulmonary pleura re- 
sulting from inflammatory ulceration of the pleural membrane, 
or from the extension of a tuberculous excavation, are the most 
frequent of those which not only excite pleurisy, but lead to the 
admission of air into the pleural cavity, and give rise to pneu- 
mothorax.' Of the agency of the first-named cause, viz., expo- 
sure to cold, which is generally said to be the most common 
source of pleurisy, I feel bound to express my entire disbelief. 
Nothing, I think, admits of clearer proof, than that cold, how- 
ever intense, and however applied will not produce pleurisy in 
a healthy person ; and that when exposure to cold is followed by 
inflammation of the pleura, the disease is due to some morbid 
condition of the blood, and not merely to cold. Possibly the pa- 
tient might have escaped an attack if the exposure had not 
taken place, for his general health might have improved, and 
the blood might have regained its natural condition, without the 
supervention of pleuritic inflammation. But strictly speaking, 
cold is a mere accessory cause of the disease — a predisposing or 
exciting cause, but not the proximate or essential cause. Over- 
fatigue, anxiety of mind, undue excitement, or any of the thou- 
sand causes which tend to lower the vital energy and disturb 
the various functions of the body, might, equally with cold, 
have served to overcome the patient's power of resistance, and 
thus to excite an immediate attack. But popular feeling and 
casual observation combine to assign to cold the discredit of the 
seizure. Shivering precedes or accompanies the disease, and it 

1 Suppurative disease in the abdominal viscera has been known to produce 
perforation of the diaphragm, and to excite pleurisy, and hydatids have 
given rise to the same result ; but such cases are extremely rare, and only 
deserve notice as medical curiosities. 
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is not surprising that the puhlic should regard it as the result 
of exposure to cold. But the physician should be aware that 
something more is needed than mere exposure to cold, or to at- 
mospheric vicissitudes, in order to induce inflammation of a 
membrane which is protected on all sides from the influence of 
cold.^ The blood must be out of order, and probably contains 
some noxious, irritating matter, which acts directly on the pleu- 
ral membrane, and excites inflammation, or else interferes with 
the nerve-supply of the part, and so disturbs the circulation and 
nutrition of the tissues. Experience has long since proved that 
a tuberculous, scrofulous, or cancerous diathesis, and the cachec- 
tic condition of the blood which results from Bright's disease 
of the kidneys, intemperate habits, syphilis, pyaemia, gout, and 
rheumatism, are amongst the more active provocatives of pleu- 
risy, and equally so of other serous inflammation,^ and we 
should at once suspect and search for one of these causes of 
poisoned blood or deranged nerve-supply w^hen called to a case 
of pleurisy in which "cold" is the only apparent cause of the 
attack. 

With regard to the other causes of the disease, it need only 
be observed, that those Avhich are productive of uncomplicated 
pleurisy are less formidable in their consequences than those 
which lead to the admission of air into the pleural cavity. 
Pleurisy, when traceable to any of the first-named causes, ex- 
cepting "cold," is usually limited in extent, easily controlled, 
and productive of adhesions, more or less partial, between the 
two layers of the pleura — an event which does not materially 
interfere with the function of respiration, and which in the case 
of tubercular deposits, protects the patient against perforation 
of the pulmonary pleura, and the admission of air into the 
pleural cavity, with all the untoward symptoms consequent 
thereupon ; whereas, in cases in which air finds its way into the 
pleural sac, and goes on accumulating there, not only is the 
lung very forcibly compressed, but the entire surface of the 
pleura is sure to be inflamed, and the products of inflammation 
assume a puriform character. As a consequence of these events, 
the immediate danger incurred is far greater, and the risk of 
permanent injury more probable, than in the former cases. Even 
under the most favorable circumstances, the lung usually fails 
to re-expand to its former size ; and as the air and fluid are 

1 For ii detailed examination of the popular fallacy respecting cold, see 
the Introduction to the third edition of my work on " llheumatism, Kheu- 
matic Gout, and Sciatica," where the subject is fully discussed. 

2 See a paper, by Dr. Habershon, on the "Etiology of Peritonitis," in 
vol. xliii of the "Med.-Chir. Trans." 
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gradually got rid of, the cheat-walls fall in, distortion of the 
thorax, if not of the spine, ensues, and the patient remains 
short-breathed for life. 

Idiopathic pleurisy, occurring in a person whose lungs are 
not chronically diseased, seldom terminates fatally in its acute 
stage ; so seldom that Dr. Walshe asserts that he has never lost 
a patient himself, and has never " known of an occurrence of 
the kind in the practice of others." I wish I could indorse 
this favorable report ; but it happens that I have seen several 
instances of a fatal termination. Had the assertion been limited 
to cases in which appropriate remedies are had recourse to early 
in the attack, it would, I believe, have been strictly correct; 
but patients often neglect themselves at the outset of the dis- 
ease, and do not send for a medical man until the disease has 
been committing its ravages for a week or ten days ; and in this 
case death is not an unusual event. Day by day they get 
weaker and more exhausted, hectic sets in, the tongue becomes 
dry, the skin is covered with a clammy perspiration, and thus 
they gradually sink. During the year 1860 two such cases 
occurred at St. George's Hospital. 

But death is not the ordinary result of acute pleurisy ; 
indeed, recovery may be almost regarded as the rule. The 
course of the disease, however, differs remai kably in different 
cases. Sometimes the patient is seized with acute, catching 
pain in the side, and all the ordinary general symptoms of 
pleurisy, and loud but circumscribed friction sound is heard 
over the seat of pain. Under the effect of treatment these 
symptoms rapidly subside ; no sign of other than circumscribed 
plastic exudation can be obtained, and in a few days the patient 
is quite well again, the two surfaces of the pleura having be- 
come adherent at the spot where the lymph was poured out. 
These attacks are designated attacks of " dry pleurisy;" they 
are often met with in cases of consumption, and give rise to the 
partial and ofte?i very limited adhesions which are found in the 
pleural cavity after death. But more frequently the disease 
goes on to effusion, and then, if recovery takes place, it occurs 
in one of two ways : either the fluid is gradually absorbed, or, 
absorption failing to occur, the effusion becomes chronic. In 
the former case recovery generally takes place, though the 
chest-walls on the affected side often become retracted; in the 
latter the effusion gradually becomes purulent and a considera- 
ble proportion of the cases prove fatal. When recovery takes 
place, the chest-walls are almost invariably retracted, the pre- 
cise degree of retraction being proportioned, as in the former 
case, to the extent to which the lung has been compressed by 
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adventitious membrane, or bound down by adbesions, Avhich 
prevent it from re-expanding and filling up the void created by 
the escape of the fluid. When, as sometimes happens, pneu- 
mothorax is added to the evils incident to pleurisy, the propor- 
tion of fatal cases is even larger than in ordinary chronic 
pleurisy. Air in the pleura, if not admitted through a fistulous 
opening in the chest-walls caused by the escape of fluid from 
the pleural sac, has usually found ingress through a wound in 
the pulmonary pleura, resulting from organic disease of the 
lung, which is a fearful though not necessarily a fatal complica- 
tion. The precise proportion of cases in which death speedily 
follows the admission of air in this way, it is difficult, if not im- 
possible, to ascertain; that the proportion is large is a matter 
of notoriety, but it is susceptible of proof that temporary 
recovery often takes place. I have met with several well- 
marked examples of it, and one, in which the recovery w^as 
most remaj'kable, occurred under my care in St. George's 
Hospital no later than January 12, 1859.' Sometimes, in- 
deed, perforation of the pleura and the admission of air is 
attended with little more than temporary inconvenience, a 
slight catching pain in the affected side and acceleration of the 
pulse being the only symptoms calculated to arrest attention. 
A girl, Mary Ann R — , set. 16, admitted under my care in the 
Crayle Ward of St. George's Hospital on April 22, 1865, Avas 
an excellent illustration of this remarkable fact, for she had 
very little pain when the perforation occurred, and she left the 
hospital apparently in perfect health within three weeks of the 
time" at which tympanitic resonance of the chest-walls, a splash- 
ing sound on succussion, and metallic tinkling had made it 
manifest that a communication existed between the bronchi and 
the cavity of the pleura. 

In practice it is often important to discriminate between 
pleuritic effusion and pneumonic consolidation ; therefore, be- 
fore passing on to the treatment of pleurisy, Invill endeavor to 
place in juxtaposition the principal points of distinction be- 
tween these two disorders. 

Pleuritic Effusion. Pneumonic Consolidation. 



History and general symptoms. — 
Shiverino; is seldom severe, and often 
absent. The attack commences with a 
sharp catching pain in the side. The 
cough is dry and rarely frequent; 
sometimes there is little or no cough. 
There is seldom much burning heat 



History and general symptoms. — 
Shivering, usually severe, is almost a 
constant precursor of the attack. The 
pain is not so acute as in pleurisy, nor 
does it catch the breath in a corres- 
ponding degree. The skin is hot and 
burning. The cough, which is severe 



^ See "Hospital Case-Book," xxxviii, p.' 178. 
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Pleuritic Effusion. 

of skin. The pulse is hard, and the 
ratio naturally subsistine; between the 
pulse and the respiration scarcely 
ever falls below three to one. The 
patient lies on or inclined towards 
the affected side. 



Inspection and Mensuration. — The 
chest is almost motionless over the 
seat of effusion and is enlarged, round- 
ed, and smooth ; the ribs are widely 
separated, the intercostal spaces are 
more or less obliterated, and occasion- 
ally the integuments are oedematous. 
Sometimes there is protrusion of the 
hypochondrium, and if the heart be 
displaced, as it often is, it may be seen 
pulsating out of its normal position. 

PnljinfioiK — Yocal vibration is im- 
perceptible on the -walls of the chest, 
except at the root of the lung. Fric- 
tion-fremitus is sometimes though 
rarely perceptible. 

Percussion. — Dulness is always in- 
tense, often extending beyond the 
middle of the sternum ; sometimes 
but not invariably, it may be altered 
in position by changing the posture 
of the patient. Under the clavicle 
percussion often yields a clear but 
shallow resonance ; it shows displace- 
ment of the viscera by eliciting their 
characteristic percussion-sounds. 



Pneumonic Consolidation. 

and frequent, is accompanied by co- 
pious, and often rusty-colored ex))ec- 
toration. The pulse may be full, but 
is frequently .soft ; rarely hard as in 
pleurisy ; and the ratio subsisting be- 
tween the pulse and the respiration 
often falls two to one. The patient 
lies inditferentiy on either side. 

Inspection and Mensuration. — There 
is somewhat diminished mobility of 
the affected side; but its dimensions 
and appearance, the state of the inter- 
costal spaces, and the position of the 
heart, remain unaltered. 



Palpation. — Vocal fremitus is in- 
creased, except when the feebleness 
or high pitch of the voice renders the 
vibration slight, and therefore imper- 
ceptible on either side. 

Percussion. — Dulness is rarely so 
intense as in pleurisy ; it never extends 
beyond the natural limits of the lung, 
and is notaltered in position by change 
in the patient's posture. 



Auscultation informs us that the 
respiratory sound and the vocal reso- 
nance are sometimes extremely weak 
and distant, more generally altogether 
absent, except at the root of the lung, 
where diffused hollow breathing and 
obscure bronchophonic or legophonic 
resonance of voice may be heard. 
There is entire absence of fine crepi- 
tation. These signs, however, may 
be modified by adhesion of the lung 
to the walls of the chest. 



Auscultation reveals loud, hollow, 
tubular breathing, and intense bron- 
chophonic resonance of the voice over 
that portion of the chest which corres- 
ponds to the consolidated lung, and 
fine crepitation over the adjacent por- 
tions, if inflammation is still extend- 
ing. 



In some instances dulness on percussion occasioned by an en- 
larged liver or spleen has been mistaken for the dulness of pleu- 
ritic effusion, but ordinary attention to the general symptoms 
and physical signs, and to the facts referred to in the first por- 
tion of this work, relative to the effect of full inspiration in 
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increasing the area of vocal fremitus and of clear resonance on 
pei'cussion, will enable the careful practitioner to distinguish the 
dulness thus caused from that which is produced by pleuritic 
effusion, and which, as already stated, is not affected by respi- 
ration. Dulness referable to simple hydrothorax, intrathoracic 
tumors, and tuberculous or other infiltration of the lung, will 
be discussed in connection with those several diseases. 

With ordinary care it is impossible to confound the pain in 
the side and the short, interrupted breathing Avhich result from 
pleurisy with the symptoms occasioned by pleurodynia, inter- 
costal neuralgia, and other affections of the thoracic parietes. 
Nevertheless, such a mistake has been often made by practition- 
ers who, in full reliance on general symptoms, have neglected to 
appeal to-physical signs ; and it may be advisable, therefore, to 
point out the characteristic marks of the several disorders. 

The pain of pleurodynia, or rheumatism in the walls of the 
chest, though often undistinguishable in other respects from the 
pain of pleurisy, may be recognized by the fact that it is affected 
to a far greater degree than the pain of pleurisy by pressure on 
the ribs and by movement of the trunk and arm. If this be not 
sufficient to establish its true character, the absence of fever and 
of the physical signs of pleurisy will usually serve to clear up 
the mystery. The only cases in which any doubt can be enter- 
tained are those in which the patient is seen soon after the ac- 
cession of pain, and in which the pain coexists with bronchitis, 
accompanied by febrile action. Even here the delay of a few 
hours will serve to set the question at rest, inasmuch as it will 
admit of pleuritic exudation, and the consequent production of 
percussion dulness, pleuritic friction-sound, and aegophonic res- 
onance of the voice. 

The pain of intercostal neuralgia may be recognized by its 
paroxysmal character, and by its following the course of the 
affected nerve. Like pleurodynia, it simulates pleurisy, in so 
far that it gives rise to diminished freedom in the respiratory 
movements on the affected side, and to weak respiration, with 
jerking irregularity in its rhythm; but, like pleurodynia, it is 
distinguishable from pleurisy by the absence .of percussion dul- 
ness, friction-sound, segophony, and other characteristic physi- 
cal signs of that disease. 

Having, then, determined that the patient is indeed suffering 
from pleurisy, what measures docs it behoove us to adopt for his 
relief? 

If we see him in the stage of hypersemia or congestion — in 
other words, in the first stage of the disease— the question of 
practising venesection may be fairly entertained, provided only 
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that he be of sound constitution and that his strength be good, 
and his symptoms of a sthenic character. In most cases blood- 
letting is unnecessary, but in some, in Avhich the stitch in the 
side is severe and the pulse hard, it unquestionably proves ser- 
viceable if it be not carried beyond the amount required by the 
exigencies of the case. The points to be obtained are, relief of 
pain, and moderation in the force and frequency of the pulse. 
The dangers to be avoided are, constitutional depression, — 
which so often leads to the production of suppurative instead of 
adhesive inflammation, — and anaemia, with its consequent pro- 
tracted convalescence. The best method of making sure of the 
former without running undue risk of the latter is, to bleed the 
patient in an upright posture, and allow blood to flow in a full 
stream until he can take a deep breath freely, or else feels faint 
and exhausted. In an adult of ordinary vigor, the subject of 
acute pleurisy, the loss of from ten to twenty ounces of blood 
will usually suffice to produce one or other of these results, and 
a repetition of the bleeding will not be needed. If the pain con- 
tinue, or the urgency of the symptoms be such that a further 
loss of blood is considered desirable, local depletion is usually 
preferable to venesection. Leeches should be applied to the 
painful side ; and when they have done their duty, the leech- 
bites should be covered with a bread-and-water poultice, which 
effects the double object of fomenting the seat of pain and pro- 
moting the bleeding. Some persons recommend the employ- 
ment of cupping in preference to leeches ; but, on practical as 
well as on theoretical grounds, I would strongly urge the appli- 
cation of leeches. The inflamed membrane lies so superficially, 
that leeches are quite efficient in their action, and do their work 
without giving pain or uneasiness to the patient ; whereas cup- 
ping over the painful part is often a severe infliction, and not 
only aggravates existing pain, but in some instances, I believe, 
aggravates the mischief it is intended to remove. Certain it is 
that on several occasions I have seen pain in the side increase 
after the use of the cupping-glasses — an event which has never 
occurred after the application of leeches ; and my firm convic- 
tion is, that leeches are as much preferable to cupping in the 
treatment of a superficial disease like pleurisy, as cupping is to 
leeches in the treatment of deepseated mischief like pneumonia. 
If it be deemed necessary to employ bloodletting and the attack 
of pleurisy be not very severe, leeches may be employed at the 
very outset, to the exclusion of general venesection. 

Following on, and in aid of bloodletting, it is generally expe- 
dient to administer a brisk purgative ; but when once the bowels 
have been freely relieved, nothing proves so serviceable as mer- 
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cury in small doses combined with opium. Tartar emetic, which 
is invaluable when the substance of the lung is inflamed, has 
little or no control over the course of pleurisy ; whereas mer- 
cury combined with opium exercises a markedly beneficial influ- 
ence. It appears not only to check the efl"usion of inflammatory 
products, but to promote their absorption. The system, how- 
ever, must be brought under its influence before these effects are 
fully developed, and therefore its administration should be com- 
menced from the first, with a view to obtain its constitutional 
action as speedily as possible. The common practice is to give 
two or three grains of calomel every three hours, in combina- 
tion with a sixth or a quarter of a grain of opium, and to con- 
tinue its exhibition until the mouth is aff"ected. But I believe 
that more immediate and more satisfactory results may be ar- 
rived at by applying mercury externally, and making larger use 
of opium internally. My usual practice is to give half-grain or 
grain doses of opium every three or four hours, in combination 
with a grain of calomel and half a grain of digitalis, and to 
have the whole side covered with a piece of linen spread with 
mercurial ointment. Over this is placed a poultice covered with 
oiled silk. In this way the action of the mercury is induced 
more rapidlj^, and apparently with greater relief to the symp- 
toms, and less subsequent distress to the patient, than when the 
drug is taken wholly or principally by the mouth. Of course 
the patient must be carefully watched, and as soon as the slight- 
est symptom of ptyalism is induced, the ointment must be omit- 
ted, and the internal administration of calomel suspended, or 
the quantity of the drug or the frequency of its repetition 
diminished ; the object being to obtain its constitutional effect 
without aggravating the patient's suff"erings by salivation. 

But though the mercury be omitted, the use of opium and 
digitalis should be continued, and with them may be combined 
two grains of squills, which acts beneficially as a diuretic. If 
fever runs high, and the urine is loaded, an ammoniated saline 
draught, with the addition of a few grains of the carbonate and 
acetate of potash, is not only grateful to the patient, but as- 
sists in maintaining the action of the skin and kidneys; and if 
the tension of the system is great and the skin proves inactive, 
a small dose of tartar emetic may be advantageously added, 
either to the pills or the mixture. If pneumonia coexists with 
pleurisy, the administration of tartar emetic will be urgently 
required. Meanwhile turpentine stupes should be applied to 
the chest ; and when they can be borne no longer, the whole of 
the affected side should be kept incased in a jacket-poultice cov- 
ered with oiled silk, or in a piece of spongio-piline wetted with 
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hot water and sprinkled with laudanum. Such appliances, I 
am satisfied, do something more than assuage pain and afford 
comfort to the patient; they contrihute largely to relieve local 
congestion and maintain the circulation in the tissues, and so 
much relief is often observed to follow their use that it is diffi- 
cult to conceive that they can do otherwise than operate in 
arresting or modifying the course of the disease. 

Some persons recommend the application of blisters to the 
seat of pain, and urge their employment not only as the most 
effectual method of producing counter- irritation, but as afford- 
ing an absorbent surface to which mercurial ointment can be 
advantageously applied. Experience, however, induces me to 
agree with Sir Thomas Watson and others in recommending that 
vesication be not employed during the active stage of the dis- 
ease, or that, if employed, the blister be not placed over the 
seat of pain. The close proximity of a blister to any part Avhere 
pain is most acute, and where intense inflammation is going on, 
is calculated to increase the local irritation; and in several in- 
stances which have come under my notice the sudden disappeai-- 
ance of pleuritic friction coincidentally with the occurrence of 
percussion dulness, has told, in terms not easily to be mistaken, 
the mischief which a blister so applied has occasioned. The 
same objection cannot be urged against blisters applied at a dis- 
tance from the affected part ; but even in this way, they afford 
little benefit during the more active stage of the disorder. They 
do not appear to check the morbid action, and the vesication 
which they produce may prevent their employment at a later 
period when their influence may be needed. Indeed, their cura- 
tive action is not displayed until the pain in the side and the 
fever are subsiding, or, in other Avords, until the first activity of 
the disease is overpast, and the patient is suffering principally 
from the accumulation of fluid in the pleural sac. Then they 
prove our mc^: valuable allies, and operate probably by disgorg- 
ing the vessels and stimulating absorption. Certain it is that, 
when they are thus employed, any lingering pain yields rapidly 
to their influence, and percussion and auscultation often mark 
the rapid disappearance of effusion. 

Sometimes, however, effusion continues to take place in spite 
of blisters and mercurials, and sometimes even when the progress 
of effusion is checked the treatment fails in producing absorption 
of the fluid already effused ; in short, the case passes into a 
chronic stage. Under these circumstances, tartar emetic oint- 
ment, croton oil liniments, moxas, setons, and even the actual 
cautery, have been had recourse to by certain practitioners. But 
I cannot help regarding most of these applications as little less 
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than barbarous engines of scientific torture. When blisters fail, 
the other agents are seldom of any service, and they are always 
productive of needless suffering. But much good may be effected 
by a different plan of treatment. Hitherto inflammatory fever 
and pain have prevailed, and the diet has been necessarily some- 
what low; but the case is altered now that the s^^mptoms of 
active inflammation have subsided. If the patient, at this stage, 
be kept too low, or be unduly depressed, it will not only be im- 
possible to induce absorption of the fluid, but there will be great 
danger of its becoming sero-purulent in character. A more 
generous diet must therefore be given, and the general health 
sustained by quinine and other tonics. Meanwhile it is ex- 
pedient to make full and steady trial of diuretics and absorb- 
ents. Even Avhen a succession of blisters has failed in relieving 
the patient, ioduretted ointments, or ioduretted lotions kept 
constantly applied to the whole surface of the affected side,*- 
backed by the internal administration of cinchqna with tincture 
of iodine, iodide of potassium, and small doses of bichloride of 
mercury, nitre, acetate of potash, squills, digitalis, and can- 
tharides, have sometimes effected the desired object.^ The fluid 
has been gradually reabsorbed, and recovery has ensued. Case 
after case has come under my observation, in which this treat- 
ment, steadily pursued, has produced the most satisfactory 
results; and I am inclined to think that, in many instances, the 
unfavorable issue of pleurisy in its chronic stage is attributable 
to a want of tone in the system, caused by injudicious treat- 
ment. The patient is kept too low, or is overmuch purged, or 
in some other way is unduly depressed, so that the reparative 
poAver is not duly exercised. In several instances, both in this 
country and in the Hotel Dieu at Paris, I have seen patients 
progressing favorably until some lowering treatment has been 
had recourse to, and from that time the symptoms have put on 
an untoward aspect. Therefore, it is not without sufficient reason 
that I urge the necessity of a generous diet and tonic medicines 

1 Subjoined are formulai I often employ : 

R. Hyd. Bichloridi, gr. iv ; 
Tr. lodi., 3vj— 5j ; 
Glycerini, ?nj ; 

Aquae destillataj, givss. Ft. Lotio. 
R. Hyd. Bichloridi, gr. iv— v; R. Hyd. Bichlor., gr. iv— v ; 

Ung. lodi. CO., ^iv— vj ; Potassii lodidij'^ij ; 

Adipis, 3iv— 5j. Ft. ung. or, Aquaj destillatse, qs. ut solventur, 

Hyd. Bichlor. et Potassii lod. 
Adipis, 5j. Ft. ung. 

2 A favorite diuretic is one contained in the Pharmacopoeia of St. George's 
Hospital. It is a pill composed of digitalis, squills, and the pil. Hydrargyri. 
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in aid of any diuretics and absorbents whicli may be employed 
in the chronic stage of pleurisy. 

But if all ordinary means fail, and the pleura continues dis- 
tended with fluid, so that the breathing is seriously oppressed, 
the general health undermined, and life jeopardized, a question 
arises as to the propriety of relieving the patient by tapping, 
or, in other Avords, by puncturing the chest and letting out the 
fluid. The operation itself is simple enough, and neither difli- 
cult of performance nor formidable in its immediate results. 
Therefore, the sole question to be decided is as to the propriety 
of having recourse to its aid. 

Some persons have advocated the practice of tapping the 
chest even during the acute stage of the disorder, on the ground 
that if accumulation of fluid in the pleura is prevented, com- 
pression of the lung, and the various evils connected therewith, 
will also be obviated. But theoretical considerations are de- 
cidedly opposed to puncturing the chest, and admitting air to 
the inflamed pleural membrane ; and practice justifies the doubts 
which theory suggests as to the expediency of so doing. On 
the one hand, it has shown that the admission of air into an 
inflamed serous cavity is apt to be folloAved by suppurative 
inflammation, even when the eff"used matters had previously 
consisted of mere lymph and serum ; and that fatal results very 
commonly ensue under these circumstances ;^ on the other, it 
has proved that the mortality from idiopathic pleurisy is very 
small, and that, however extensive the mischief in the pleura, 
and however profuse the fluid eff'used, it may be generally got 
rid of by the influence of remedies as soon as active inflammation 
has been subdued. Indeed, it may be taken as thoroughly 
established that, during the acute stage of the idiopathic dis- 
order, the operation of tapping is not curative in its action, and 
is almost certainly productive of mischief, and that it is only 
when pleurisy is associated with organic disease of the lungs, 
or with inflammation of the opposite lung, that we are justified 
in entertaining the question of its performance in the early stage 
of the disorder. In some such cases, where death has appeared 
imminent from sufl"ocation, it has afi'orded temporary relief, and 
has prolonged life, and, therefore, as a last resource, may be 
resorted to under the circumstances mentioned. But it must 
not be regarded as a curative agent — it is simply palliative — a 
mere expedient for giving temporary relief ; and even in this 
view it often fails ; for, although in a few instances it has 
aff"orded the patient a respite, it has much more frequently 



1 "Sedillot de I'Empyfeme," p. 127. 
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done little else than complicate his disordei% and lessen his 
chances of even perfect recovery. 

But the question assumes a very different aspect when the 
operation is proposed as a means of relieving a chest in which 
active inflammation no longer exists, but which, nevertheless, is 
distended with fluid which remedies have failed to get rid of. 
In many of these cases, the fluid in the pleura interferes with 
the vital functions, and jeopardizes the patient's life ; and we 
must interfere if life is to be prolonged. It matters not whether 
the disease commenced originally in an acute or in a chronic 
form ; in other words, whether it has reached its present point 
rapidly or slowly ; our duty is to obviate the tendency to death 
which the retention of the fluid in the chest occasions. The only 
questions which can arise are, as to the precise moment w^hen 
the operation should be performed, and as to the mode of its 
performance, and the spot at which the opening should be made. 

The first question is onft on which a variety of views have 
been entertained, and on which, nevertheless, it is difiicult to 
conceive how any difference of opinion can have existed. Some 
persons have advocated the performance of the operation even 
during the acute stage of the disorder ; others have insisted on 
the propriety of postponing it until a very advanced period of 
the attack; some have been unwilling to recommend it under 
any circumstances; whilst others, fixing arbitrarily upon the 
fifteenth or some other given day of the disorder, have asserted 
that it may be undertaken on or after that day, but not until 
that day has arrived. Few arguments are required to refute 
each of these doctrines. The first is the only one which requires 
serious consideration, and that has been already disposed of. 
The objections to the others are obvious and unanswerable. A 
refusal to operate under any circumst;inces could not be main- 
tained in the present day, in the face of the numerous recoveries 
which have taken place after all hope of amendment, except 
through the medium of the operation, has been necessarily aban- 
doned ; and it needs no special experience of pleurisy, to under- 
stand that the indications for the operation must be as marked 
in one case at the end of a fortnight, as they are in another 
after the lapse of a month. And with regard to the proposition 
for postponing the operation until a very late period of the 
attack, observation has long since furnished materials for an 
opinion adverse to that practice. Worn out and exhausted by 
the long-continued irritation in his chest, and by the oppression 
of the breathing, resulting from the large accumulation of fluid 
in the pleura, the patient is ill able to bear the operation, or to 
withstand the drain which subsequently ensues ; while the lung, 
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bound down and compressed by false membranes whicb have 
gradually become thicker and firmer, is irretrievably damaged 
for all purposes of respiration, and is incapable of re-expanding 
when the fluid is withdrawn. The result is just what might 
have been anticipated, namely, tliat the operation performed 
under these circumstances is commonly follow^ed by fatal conse- 
quences, and that, even when recovery does take place, great 
and permanent distortion of the chest ensues. 

The only practical tests as to when the operation should be 
had recourse to are the condition of the patient's health and 
respiration, and the absorption or non-absorption of the effused 
fluid. As long as the breathing is not seriously embarrassed, 
and the general health does not decline, so long we are justified 
in making full trial of our remedies, in the hope that absorp- 
tion of the fluid may be brought about. But, as soon as dis- 
tress of breathing or lividity and anxiety of the countenance 
denotes serious interference with the functions of life, delay is 
no longer justifiable; it becomes our duty at once to give our 
patient the chance which the operation affords. Even in the 
absence of any obvious oppression of the breathing, if day by 
day we note failure of the health and strength, and are not 
encouraged by the results of auscultation and percussion to 
believe that absorption is taking place, we are bound to hasten 
to his relief, and perform the operation of tapping. Some- 
times, when neither deep oppression of the breathing nor 
rapidly failing strength proclaims the necessity for operative 
interference, the gradually increasing size of the chest, or the 
evidence of non-absorption of the fluid, may warrant or impera- 
tively call for the operation ; but, in this latter case, the indica- 
tions as to the precise moment for its performance are not so 
unequivocal as in the two former instances. Experience has 
proved, that by steady perseverance in a given course of treat- 
ment, the fluid is sometimes absorbed after all hope of getting 
rid of it by natural means had been almost abandoned. There- 
fore, a proportional increase of ca.ution should be observed in 
such cases 'before the operation is undertaken. Not only should 
repeated blisters have been employed, and mercurial action 
cautiously induced, but the patient's strength should have been 
thoroughly upheld by a generous diet, and tonics should have 
been administered perseveringly in combination with iodine 
and other diuretics and absorbents. Even if no evidence of 
absorption of the fluid can be obtained after some weeks' trial 
of the remedies, the practitioner should still hesitate to perform 
the operation if the general health is not sufi'ering, and the 
respiration is not materially oppressed. In this condition of 
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affairs, he may feel doubtful as to the possibility of inducing 
absorption; but whatever doubts he may entertain, his right 
course is, not to have immediate recourse to the operation, but 
rather to make a tentative exploration of the chest by plunging 
a grooved needle into the affected side. If simple serum 
follows its introduction, the needle may be at once withdrawn, 
and the effect of remedies tried for a further period ; for the 
operation should not be undertaken until it becomes apparent 
that it is impossible to get rid of the effused fluid by natural 
means ; whereas, if the fluid appears to be pus, the chest should 
be tapped without delay. Every day which is suffered to pass 
after pus has been ascertained to exist in the pleura must 
necessarily expose the patient to risk by lessening his rallying 
powers, and increasing the impediments to the re-expansion of 
the lung. 

I have hitherto made only slight allusion to the oft-mooted 
question as to whether the propriety of performing the opera- 
tion can be affected by the serous character of the fluid to be 
removed. But, after what has been already insisted on, it is 
only necessary to repeat that the state of the patient's health 
and respiration, and the absorption or non-absorption of the 
effused fluid, are the only points which must be allowed to guide 
the physician's practice. The precise character of the fluid 
may influence his opinion as to the prognosis of the case, but 
it cannot militate against the propriety of the operation. If 
the fluid be pus, it is manifest that the operation should not be 
delayed, wliatever the condition of the patient may be ; and if 
the fluid be only serum, the operation is not the less expedient 
and necessary if the functions of life are seriously interfered 
with. The utmost that can be said in such a case is, that if 
the general health be not declining, other remedies should be 
fairly and perseveringly tried before recourse is had to the 
operation. 

The introduction of a grooved needle into the suspected side, 
Avhich was originally suggested by the late Dr. Thomas Davies, 
is at all times desirable as preliminary to the operation of tap- 
ping. Not only does it serve to cori-oborate our diagnosis and 
enable us to determine with certainty the existence of pleuritic 
effusion, but it also informs us of its character. If the fluid be 
serous, it will flow along the groove of the needle, and trickle 
down the patient's side; if it be puriform, it Avill not flow so 
freely, and probably not a single drop will escape until the 
needle is withdrawn, and then a drop will make its appearance 
at the externa] orifice; or possibly none may be seen at the ex- 
ternal orifice, but a small quantity may be visible in the groove 



TREATMENT OF PLEURISY. 



205 



of the needle. If no fluid escapes, and the groove of the needle 
is found not to contain pus, the practitioner will be made aware 
that no fluid is collected at the spot where he had imagined it 
to exist, and where, accordingly, he had introduced the needle. 
In this case he will have the satisfaction of feeling that the 
puncture has given little pain, and has done no harm to the pa- 
tient, whilst it has been the means of preventing the introduc- 
tion of the trocar or a lancet at a spot where its introduction 
might have been followed by dangerous consequences. But, 
although no evidence of eff'usion may have been obtained by the 
needle, the practitioner may feel convinced that fluid is contained 
in the pleural cavity, and that the existence of old adhesions of 
the pleura, or the presence of a thick coating of coagulable lymph 
at the spot where the needle was introduced, has alone prevented 
his obtaining evidence of the fact. In this case, so harmless is 
the puncture of the needle, that he may venture to make a tenta- 
tive exploration at another part of the chest, and, if care be 
taken to employ a sharp needle, which shall penetrate the coat- 
ing of lymph instead of driving it before it, he can hardly fail 
to succeed in his object. If then, on taking all necessary pre- 
cautions, he fails in the second attempt to obtain proof of the 
presence of fluid, he will have reason to doubt the accuracy of 
his diagnosis, and may congratulate himself that by adopting 
the simple precaution of using the grooved needle, he has been 
saved from the dangerous error, to which his mistaken diagnosis 
Avould have led him, of tapping a chest in which no fluid existed. 

Having satisfied himself, by careful examination, that the 
pleural cavity contains fluid, and that remedies are powerless to 
induce its absorption, and having had his views as to the exist- 
ence of liquid corroborated by the introduction of a grooved 
needle, the practitioner, Avithout further delay, should perform 
the operation of tapping. But how should he proceed in the 
matter? What instrument should be employed? Should any 
precautions be taken to prevent the entrance of air into the 
pleura? Where should the opening be made? Should all the 
liquid be let out at once? Should the wound be kept open or 
healed up? These are questions which force themselves on his 
attention, and ought to be solved before the operation is at- 
tempted. 

The choice of an instrument must be regulated, in some meas- 
ure, by the vicAV which is entertained respecting the importance 
of preventing the entrance of air into the pleura. Some persons 
have laid great stress upon the non-admission of air as an ele- 
ment of success in puncture of the chest, and have suggested 
the use of canulse, with valves and stop-cocks, as preventive of 
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pneumothorax. Some of these instruments are very ingenious, 
and are calcuLated, as far as possible, to effect the object for 
which tliey were designed. But, in truth, they are found to be 
practically inoperative; for it is impossible to draw off any large 
quantity of liquid from the chest without admitting air into the 
pleura. The lung is seldom able to expand freely at once; and 
as the chest-walls will not yield beyond a certain point, air must 
be allowed to find ingress into the pleural cavity, or the fluid 
would not flow out. I have seen two of the most perfect of these 
stop-cock instruments employed; and so long as precautions Avere 
taken to exclude air from the pleura, so long they failed to draw 
off more than a few ounces of the fluid; directly air was admitted, 
the liquid flowed through them freely. Therefore, however de- 
sirable it may be, theoretically, to exclude air from the pleura, 
it is practically impossible to do so if we wish to relieve our pa- 
tient. Fortunately in this advanced stage of the complaint when 
acute inflammatory action has subsided, the admission of air is 
not a matter of so much importance as theoretical considerations 
have appeared to some persons to suggest. It does not neces- 
sarily re-excite acute inflammation of the pleura, neither does it 
necessarily induce suppuration in a pleura already inflamed. 
This has been proved in many cases in which serous fluid haS' 
been drawn off by the canula without the subsequent occurrence 
of suppuration. Again, the existence of air in the pleura is not 
found to interfere with the re-expansion of the lung, in the cases 
now under discussion. The lung is already compressed by the 
fluid, and in most cases is slow in regaining its due expansion; 
and, as air is rapidly absorbed from the pleural cavity, its tem- 
porary admission is of little moment. I have known all traces 
of pneumothorax disappear within five days after the operation — 
a period within which it is improbable that the lung would have 
expanded fully even if no air had been admitted. Nevertheless, 
as the presence of air in the pleura is an abnormal condition, 
and is certainly conducive to suppurative inflammation, every 
precaution should be taken to prevent its admission, when the 
grooved needle has shown that the effused liquid is serous in 
character. In these cases probably the pleuritic inflammation 
has been less acute and not accompanied by the outpouring of 
so much lymph as in those in which the fluid is purulent, and 
the lung therefore being less bound down by adhesions, will be 
more ciipable of expanding than when pus is present. Under 
these circumstances, a stop-cock apparatus should be employed, 
and the opening in the chest should be carefully closed as soon 
as the instrument is withdrawn. When, on the contrary, the 
grooved needle has proved the existence of pus, I believe that 
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the admission of air is not of the slightest importance; and that, 
even if it were, the patient could not be relieved of the fluid 
without its admission. In this instance, therefore, a large tro- 
car, or even a lancet or a bistoury, may be employed; and, un- 
less some special circumstances contraindicate such a course, 
the wound should be kept open, so as to admit of a constant 
discharge of matter. In the former class of cases, if the patient 
progresses favorably, no further operative interference will be 
necessary. But if shivering occurs, or if much constitutional 
disturbance arises, the fair inference is, that suppuration has 
commenced ; and an appeal should again be made to the decision 
of a grooved needle. If this shows the conclusion to be correct, 
a free opening should be made at once into the pleura, just as 
in those cases in which the needle from the first revealed the 
existence of pus. 

The selection of the spot at which thei^pening is to be made 
is a matter of some importance, and demands the exercise of 
care and discrimination. Of course, if the. fluid has already 
begun to point externally, and has occasioned the appearance 
of a soft, elastic tumor on the chest-walls, tll^re is no choice as 
to where the puncture is to be made, for nature herself has de- 
termined the question. The tumor must be opened, and a chan- 
nel thus aff'orded for the egress of the fluid. But in most in- 
stances there is nothing of this sort to guide us, and our choice 
of a spot at which to introduce the trocar must be regulated 
by other considerations. The object to be attained is, to pro- 
vide the easiest and most thorough vent for the liquid, without 
endangering the patient's safety. In some respects, the most 
dependent part of the antero-lateral portion of the chest is best 
fitted for the purpose ; and the sixth intercostal space, a little 
in front of the digitations of the serratus magnus muscle, is 
the spot often recommended. But, on making a puncture so 
low in the chest, some risk is incurred of perforating the 
diaphragm, the liver, the spleen, and other of the abdominal 
viscera, and thus causing the speedy death of the patient. This 
is no fanciful danger ; it is a mischance which has occurred on 
more than one occasion,^ and which can hardly fail to occur if 
the diaphragm has been pushed upwards by enlargement of the 
abdominal organs. Prudence, therefore, suggests that the open- 
ing should not be made below the fifth interspace — the spot 
originally suggested by Laennec — and that if, on examination, 
the liver or spleen appears to be enlarged, and therefore prob- 
ably has forced the diaphragm high up in the chest, the punc- 
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ture should be made in the fourth instead of the fifth interspace. 
In a case of this sort, Laennec transfixed the diaphragm and 
perforated the liver by introducing the instrument in the fifth 
interspace ; and it is well known that an enlarged liver or spleen 
will sometimes force itself up as high as the fifth rib. It is im-. 
possible, therefore, to take too much care in examining these 
points before deciding upon the spot for the operation ; and as, 
when the fluid points spontaneously, the opening commonly oc- 
curs high up in the chest, there is reason to believe, as suggested 
by Dr. Stokes, that in selecting a somewhat higher level at 
which to make the opening, we should be consulting our patient's 
safety, and should not seriously compromise his chances of 
recovery. 

Another necessary precaution is to determine that the lung is 
not bound down by adhesion to the part at which it is proposed 
to introduce the trocar. The existence of any respiratory 
sound, or of vocal resonance, vocal fremitus, or resonance on 
percussion, is quite sufficient to prove that the lung is in close 
proximity to the chest-walls at that particular spot, and should 
deter us from intrlbducing an instrument there. So, also, in re- 
gard to the impulse of the heart, felt or seen at any spot. Fur- 
ther, it is important not to make the incision too near the mar- 
gins of the ribs, lest the branches of the intercostal arteries be 
wounded. Again, considerable oedema of the integuments often- 
times exists, and some difficulty may occur in determining the 
precise spot at which to introduce the instrument. This may 
be overcome by exerting steady and continued pressure, which, 
by driving the fluid out of the cellular tissue beneath the fingers, 
discloses the ribs, and enables the operator to exercise his dis- 
cretion in the matter. 

When the opening has been made, and the instrument intro- 
duced into the pleural cavity, a question arises as to whether a 
portion only of the liquid should be draAvn off, or whether the 
pleural sac should be emptied as fai- as possible. Some persons 
have maintained the propriety of the former mode of proceeding, 
and have adduced a variety of speculative reasons for the with- 
drawal of the liquid in successive portions ; whilst others have 
advocated the latter method, and have supported their views by 
reference to practical results. In certain instances, success is 
known to have attended both modes of practice ; but the weight 
of modern experience is greatly in favor of a full and free 
evacuation of the liquid, which affords the most complete and 
immediate relief. The only exceptiotis, perhaps, are cases in 
which the fluid has been ascertained to be serous, and those, 
again, in which the withdrawal of the fluid, whether serum or 
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pus, occasions faintness. In the former, the removal of a small 
quantity of the liquid may relieve the tension of the vessels, 
enable the process of absorption to take place, and render fur- 
ther operative interference unnecessary ; in the latter, the sus- 
pension of the operation is a matter of necessity, and not of 
choice, and the operation must be repeated as soon as the 
patient is in a condition to bear it. Some persons have pro- 
posed to inake sure of emptying the chest by forcibly drawing 
off the fluid which accumulates below the level of the puncture. 
Laennec, for instance, suggested the use of a cupping-glass for 
the purpose; and syringes, syphons, and other instruments have 
been proposed by others ; but common sense and practical ob- 
servation are alike opposed to the practice. The lung, covered 
as it is with false membrane, cannot expand at once to fill up 
the space occupied by the fluid, and, therefore, if the liquid be 
withdrawn by artificial means, it must be replaced by air, or the 
chest-walls must fall in. In either case, the patient would not 
be in a better position than he was before the withdrawal of the 
fluid ; whilst the operation of removing it would have to be re- 
peated day after day, as fresh pus is secreted, and would, neces- 
sarily, be attended with much fatigue and considerable risk to 
the patient. With the existing knowledge on the subject, I 
doubt whethe^any one would recommend the operation ; my own 
feeling is strongly opposed to it. 

A plan, however, has been recently proposed, which accom- 
plishes much the same object by natural means, and seems to 
promise very favorable results. I allude to what has been 
termed the system of " drainage." With a view to carry out the 
plan, "a firm, long iron probe, somewhat bent," is introduced 
through the opening, made in the usual place, as above de- 
scribed, and "is then directed towards the lower and back part 
of the pleural cavity, the lower the better. If the end of the 
probe be made to press against the side of the thoracic walls, it 
can be felt from the outside, through the intercostal spaces ; 
though, perhaps, obscurely, owing to the thickness and tough- 
ness of the false membrane within. The lowest and most ap- 
propriate site in which the probe can be felt having been 
selected, an incision is made upon the end of the probe, which 
is then brought through the opening thus made. A strong piece 
of silk thread is passed into the eye of the probe, and drawn 
through the two openings, and the drainage-tube — an India- 
rubber tube, perforated at frequent intervals, in the way recom- 
mended by Chassaignac for the healing of sinuses — being firmly 
tied to one end, is then drawn through by means of the silk ; 
the ends of the tube are tied together, and the operation is com- 
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plete." The benefits derivable from the adoption of this plan 
are said to be, that " the openings in the chest-walls are always 
free ; the matter is discharged drop by drop as it forms, so that, 
if the tube be suitably placed, there is never any collection of 
pus in the thorax ; no time is given for decomposition, and the 
pus, therefore, is discharged in a healthy and pure state."' 
Now, it is obvious, from this description of the operation, that 
it involves a free admission of air into the pleural cavity, and 
therefore that it is not admissible in cases in which the effused 
fluid is of a serous character ; but it is feasible enough, in cases 
of empyema, in which, as before stated, the admission of air is 
not productive of mischief. In some of these, as Dr. Goodfel- 
low has shown, it may lead to the recovery of a patient in whom 
a single opening in the thoracic walls proves an inadequate 
channel for the escape of pus. I have not as yet had an oppor- 
tunity of trying it ; but the objects it effects are so thoroughly 
in .accordance with my own views as to what is desirable in 
cases of empyema, that I shall certainly recommend its adop- 
tion when next I meet with a patient in whom operative inter- 
ference is necessary. 

Before quitting the subject of tapping, it may be well to refer 
somewhat more at length to the changes observed in the character 
of the secretion after the pleura has been punctured. Rarely 
does the newly-secreted liquid retain a serous character, even 
though the pleura contained simple serum before the operation 
was performed. The usual tendency is to the effusion of pus, 
or sero-purulent fluid, and sometimes a few hours sufiice to com- 
plete the change. Before the operation the effused liquid is 
devoid of smell, provided no air has found its way into the 
pleura ; but after air has been admitted, the effused liquid is 
often converted into puriform matter of a low type, and emits a 
fetid odor. Whether the smell is attributable to the character 
of the pus secreted, or to decomposition resulting from its de- 
tention in the pleura, has not yet been ascertained, but I am 
inclined to regard the latter as the primary and potential cause 
of the change, and to believe that the decomposing fluid reacts 
on the diseased pleural membrane, and leads to its secreting pus, 
which is of still lower vitality, and more readily yields to the 
putrefactive process. But whatever the cause of the fetor, there 
cannot be a doubt that when it occurs immediate steps should be 
taken to get rid of it, and nothing answers better than injecting 
the pleura with warm water, containing a Aveak solution of pcr- 

1 See a paper by Dr. Goodfellow and Mr. De Morgan in vol. xlii " Mcd.- 
Chir. Trans." 
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manganate of potash (5ij of Condy's solution to Oj). At the 
same time the opening through the chest-walls should be en- 
larged, or another made in a more depending position, so as to 
afford a freer exit to the liquid, and prevent its accumulation in 
the pleura. The system of drainage by Chassaignac's tube, 
properly carried out, would probably accomplish this object. 

The prognosis, in cases where the operation is had recourse 
to, is a subject involved in much uncertainty. Unfortunately 
there are not any data from which to obtain a general estimate 
as to the value of tapping, nor are there any trustworthy grounds 
for an opinion as to its issue in any particular instance. The 
result, however, bears some relation to the quantity and quality 
of the effused liquid, and to the length of time the operation is 
deferred. The larger the quantity of the fluid, and the longer 
the time for which the operation is postponed, the greater, 
cceteris paribus, is the displacement of the thoracic organs, the 
more serious the injury they will have suffered from the pressure 
to which they have been subjected, and the greater the amount 
of constitutional distress. As a consequence of this, the lungs 
and other organs return less readily to their normal condition, 
and the patient has less chance of rallying. Nevertheless, pa- 
tients have often died when the effusion has been somewhat 
scanty, and others have recovered when it has been very abun- 
dant. In one of the cases treated by the system of drainage, no 
less than "eight quarts had escaped in twenty-four hours," and 
yet the patient recovered without a drawback. 

The same uncertainty attaches to the character of the effused 
liquid as a foundation for our prognosis. In most instances, 
undoubtedly, mere serum in the pleura is less formidable than 
a sero purulent or puriform fluid; but in many cases the liquid, 
which at first was serous, has subsequently become puriform, and 
the case has terminated fatally. On the other hand, cases in 
'which the secretion has been purulent, even before the chest was 
punctured, have gone on steadily to recovery. In my own prac- 
tice I have met with several examples in point, and many have 
been put on record by other observers. The most unfavorable 
cases are those in which when the chest is opened the fluid which 
escapes is sero-purulent and sanious, and possibly fetid. These 
are usually connected with the presence of dead bone, or malig- 
nant or other organic disease, and are almost invariably fatal. 
I know of no trustworthy statistics showing the ratio Avhich the 
cases of recovery bear in the three sets of cases respectively, 
but my own observation leads me to believe that the proportion 
is largest when the effusion consists of serum only, and smallest 
when the liquid is sero-purulent and bloody. The cases in which 
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the fluid which escapes is pure pus occupy a middle place, and 
in these the mortality is about one-third. So at least it has 
proved in cases under my own observation, for of these six out 
of seventeen died. When the fluid which escapes consists of pus 
from the first, the risk is less than when it is originally serum, 
and subsequently assumes a sero-purulent or purulent character. 

After all, however, the general condition and the constitu- 
tional powers of the patient in most cases form a much more 
trustworthy ground for an opinion as to the issue of the opera- 
tion than do the quantity and quality of the efl"used liquid. 
This, therefore, is a point to which attention should be directed, 
and the bearing of which should be carefully weighed, before the 
operation is undertaken. It is manifest that eff"usion is less 
likely to prove fa.tal when it results from simple pleurisy than 
when it is connected with a carious rib ; it is less likely to have 
an unfavorable issue when the lungs are free from organic mis- 
chief, than when they are tuberculous, or otherwise diseased ; 
and it will less probably run an untoward course when the pa- 
tient is constitutionally sound, than when his kidneys or other 
organs are organically deranged, or when his health and strength 
are shattered by Intemperance or by vicious habits. If the pa- 
tient be young and vigorous, of sober habits and sound constitu- 
tion, and if his digestive organs perform their functions properly, 
there will be far less risk of a fatal result than in persons ad- 
vanced in years, or of an opposite condition of sj^stem. Indeed, 
judging from what I have observed in the cases which have come 
under my own observation, I am inclined to believe, that although 
the operation terminates fatally in a large proportion of those 
who have led an irregular or intemperate life, or are constitu- 
tionally or organically unsound, yet that it issues favorably in 
a large proportion of vigorous and temperate persons, provided 
only that it be not delayed too long, and that a free opening be 
made for the escape of the liquid. 

In cases of double empyema, the prognosis, of course, is ex- 
tremely unfavorable, and the operation is scarcely justifiable. 

Pneumothorax and Hydropneumoihorax. 

It has been already stated that air or gas is sometimes found 
in the inflamed pleural cavity, and that its presence gives rise 
to pathological eff"ects and physical signs which require careful 
consideration. But before entering into these details it may be 
advisable to define what is meant by the terms pneumothorax 
and hydropneumothorax, and to point out the various circum- 
stances under which these affections may arise. 
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The term pneumothorax is used to denote a collection of gas 
or atmospheric air in the cavity of the pleura ; and the term 
hydropneumothorax, if strictly applied, signifies the coexistence 
of air and fluid in the same cavity. But idiopathic pneumothorax 
rarely exists, and even when it does, is usually accompanied, in 
a few hours, by the effusion of fluid in the pleura; so that, prac- 
tically, the terms pneumothorax and hydropneumothorax may 
be regarded as almost convertible. The various causes which 
may lead to the presence of air in the pleural cavity will be seen 
on inspection of the following table, in which they are classified 
under four separate heads : 

1st. When no communication exists between the pleura and 
the external air: 

a. Spontaneous evolution of gas from the decomposition of 
fluid in the pleura, or from gangrene of the pleural 
membrane. 

/?. The secretion or exhalation of air by the pleura. (?) 
2dly. Wlien a communication takes place hetiveen the pleura 
and the alimentary canal: 

Resulting from inflammatory softening and perforation of , 
the oesophagus or stomach. 
3dly. Wlien a communication occurs between the pleura and 
the atmosphere through an opening in the chest-wall: 

The result of penetrating wounds of the thorax, or of 
parietal abscess. 
4thly. When a communication occurs between the pleura and 
the bronchi: 

a. The result of violence — rupture of the lung-substance, 

and tearing of the pulmonary pleura. 
y3. The result of disease. Perforation of the pulmonary 
pleura from without inwards, as by empyema ; or 
from within outwards, as by ulceration excited by 
hydatids, or by tubercular, cancerous, pneumonic, 
gangrenous, metastatic and bronchial gland abscess, 
or by rupture of the pulmonary pleura in emphysema, 
and pulmonary apoplexy. 
The first and second sets of cases are of extreme rarity, and 
the third belongs exclusively to the province of the surgeon ; 
so that, practically, the fourth class comprises the causes to 
which our attention must be specially directed. Even these 
vary greatly in the frequency of their operation. Thus tuber- 
cular ulceration is the efficient cause of perforation of the pul- 
monary pleura in a vast majority of cases. Dr. Walshe has 
stated 90 per cent, as the proportion of cases in which, if trau- 
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matic cases are excluded, pneumothorax is referable to tuber- 
culous ulceration, and my own experience leads me to believe 
that this is a close approximation to the truth. For although 
of 147 cases collected by M. Saussier, 81 only are reported to 
have occurred in phthisical patients, it is certain that these 
numbers do not furnish trustworthy data for an opinion as to 
the causation of pneumothorax. " Tuberculous perforation is 
an every-day affair, which passes unnoticed" and unrecorded; 
whereas "perforation from gangrene, vesicular emphysema, 
hydatids, pulmonary apoplexy, abscess, and other rare causes, 
are greedily caught hold of and registered." Hence it naturally 
follows that when examples are collected from different sources, 
the result, as in M. Saussier's cases, does not show a sufficiently 
large proportion of tubercular disease. In the absence of any 
trustworthy statistics bearing on the subject, I am constrained 
to refer to my own observation and to our combined experience 
at St. George's Hospital as evidence on the question at issue. 
My own experience relates to twenty-two cases, in eighteen of 
which tuberculous ulceration was the cause of perforation, in 
one pneumonic abscess, and in the remaining three empyema, 
which emptied itself through the lung.' The post-mortem 
records of St. George's Hospital for the ten years ending 
December 31st, 1850, tell of twenty-three cases, in twenty-one 
of which tuberculous ulceration was the cause of perforation, 
and in two pneumonic abscess.^ 

Thus, then, it is apparent that if traumatic cases are excluded, 
the presence of pneumothorax may be regarded as presumptive 
evidence of tuberculous ulceration of the pleura, and it may be 
satisfactory to inquire as to the usual seat of the perforation, 
the age and sex of the sufferers, and the period of the phthisical 
disorder at which this complication is prone to arise. 

Of the 18 phthisical patients to whom my notes refer, 11 
were males and 7 females. Of the males, 1 was from fifteen to 
twenty years of age, 6 were from twenty to thirty-five years of 
age, 3 were from thirty-five to fifty years of age, and 1 Avas 
fifty-four years of age. Of the 7 females, 1 was only eighteen 
years of age, 4 were from twenty to thirty-five years of age, 1 
was thirty-nine years of age, and 1 was forty-two. 

In most instances the patient was in an advanced stage of 
consumption. This, however, is not a necessary condition ; for 
Louis has recorded a case in which perforation took place within 

1 These 16 cases do not include uny of the instances which proved fatal in 
St. Georg-e's Hospital during the decennial period ending December 31, 1850. 

2 See St. George's Hospital Post-mortem and Case books; also " Decen- 
niurn Pathologicum, " cap. v, sec. v; by Dr. T. K. Chambers. 
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a fortnight after the phthisical symptoms first declared them- 
selves, and experience has fully demonstrated the fact that it 
may occur at any period of the disease. Nevertheless, its oc- 
currence at other than an advanced stage of the disease is quite 
exceptional. 

In 10 of my 18 cases, the perforation took place on the right 
side, and in 8 on the left ; but in 9 of the cases I am unable to 
state positively at what spot the perforation occurred, inasmuch 
as 5 of the patients passed from my observation before a fatal 
termination ensued; in 3 of the others there was no post-mortem 
examination, and in 1 case the firmness of the pleural adhesions, 
and the consequent tearing of the lung on removal, rendered it 
impossible to ascertain precisely the seat of perforation. In 
the remaining 9 cases the pleura gave way, as below stated, viz. : 

On the right side — In the middle and outer part of the upper 

lobe, in 1 case. 
" In the lower and posterior part of the 

upper lobe, in 3 cases. 
" In the outer part of the middle lobe, in 2 

cases. 

On the left side — In the middle and posterior part of the 
upper lobe, in 2 cases. 
" In the upper and posterior part of the 

lower lobe, in 1 case. 

Of the 21 fatal cases which occurred in St. George's Hospital 
during the decennial period embraced in Dr. T. K. Chambers's 
" Decennium Pathologicum," " 10 were males, and 11 females. 
The females were all between seventeen and thirty-one. Of the 
males, 7 were from fifteen to thirty, 2 from thirty to forty-five, 
and 1 forty-six years of age." In every instance, save one, the 
tubercular disease was far advanced. In 12 of the 21 cases the 
perforation had occurred on the right side, and in 9 only on the 
left — a fact which confirms my own observation, but is opposed 
to the statistics given by Dr. Walshe, relative to 74 cases col- 
lected from different authors, and to 10 observed by himself ; of 
these 84 cases, we are told that 55 were examples of perforation 
on the left, and 29 only of its occurrence on the right. For 
obvious reasons, the results obtained from a number of cases 
taken indiscriminately at a large public institution are likely to 
be more trustworthy than those gleaned from selected cases, and 
I am, therefore, inclined to believe that there is probably little 
or no difference in the liability of the two sides of the chest to 
suffer from this complication of>phthisis. 



216 PNEUMOTHORAX AND HYDROPNEUMOTIIORAX. 

With respect to the precise seat of perforation, Dr. Walshe, 
without giving any statistics on the subject, asserts that " the 
pleura commonly gives way postero-laterally in the area com- 
prised between the third and sixth ribs." I have already given 
the results of my OAvn experience in the matter ; but as I am dis- 
posed to give credence to the accurate statistics of a large public 
hospital, rather than to any generally expressed opinion, or to 
statistics (Jerived from selected cases, I will again refer to our 
united experience at St. George's Hospital. Thus in the 21 
cases already alluded to as having occurred during the decennial 
period ending December 31st, 1850, the fistulous openings from 
the bronchi by vomicae into the pleura were as follows: 

On the right side — In the middle of the upper lobe, in 3 cases. 
" In the base of the upper lobe, in 1 case. 

" In the middle lobe, in 2 cases. 

" In the upper part of the lower lobe, in 1 

case. 

" In the lower edge of the lower lobe, in 1 

case. 

" Distributed through the upper part of the 

lung, in 3 cases. 

" In another case the lung contained many 

tubercles, but none were softened at the 
time of death, and any solution of con- 
tinuity in the pulmonary tissue, which 
was condensed by pressure of the air, 
seemed to have been obliterated. 
On the left side — In the middle of the upper lobe, in 3 cases. 

" In the anterior part of the lower lobe, in 2 

cases. 

" In the outer part of the lower lobe, in 1 case. 

" Distributed through the lung, in 1 case. 

" In 2 case^, though the lung was full of 

vomicae, the exact position of the open- 
ing could not be ascertained. 

These facts coincide very closely with those observed by my- 
self, and with Dr. Walshe's statement, that perforation common- 
ly occurs in the area comprised between the third and sixth ribs. 
The probable explanation of them is so well put by Dr. Cham- 
bers, that I am tempted to give it in his own words. He says,^ 
"But how are the exposed parts," i. e., the apex of the lung, 



1 Loc. cit., cap. V, sec. v, p. 65. 
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which is the ordinary habitat of vomicae, and the base, which is 
the usual seat of abscess — how are these parts "guarded? I 
believe by the following provision: In breathing, the base, from 
the pressure of the diaphragm, and the apex, from being driven 
up into a corner, have less motion than the middle of the lungs, 
and consequently, when pleurisy occurs, they are most liable to 
become adherent to the thoracic walls. The adhesions thus 
formed not only prevent the perforations there from being de- 
tected, but they also prevent harm ensuing from them. " 

Thus, then, I think we are justified in stating that pneu- 
mothorax is not more prone to occur in one sex than in the other, 
nor on one side of the chest more than on the other; that it is 
most commonly met with between the ages of twenty and thirty- 
five, and is generally due to perforation in the middle of the 
chest on either side, for the reason that motion is greater there 
than in any other part of the chest, and that therefore the pleura 
in that position is less likely to be protected against the results 
of perforation, by adhesion of the tAvo surfaces of the membrane. 

The general symptoms of perforation of the pleura are the 
sudden accession of a sharp pain in the side, accompanied by a 
sensation as of something giving way, and followed by intense 
difficulty and distress of breathing. Sometimes the pain is ago- 
nizing in the extreme, and all the general symptoms are well 
marked ; at others there is little or no pain in the side, and 
though the breathing is very hurried, there is no sensation of 
dyspnoea. In a case which I saw last year in consultation with 
Mr. Allen, of St. John's Wood, there was neither pain or distress 
of breathing; and in the case of Mary Ann R — , a young woman 
admitted under my care into the Crayle Ward of St. George's 
Hospital, on April 22d, 1865,^ in whom a circumscribed empye- 
ma emptied itself through the lungs, not only was there very 
little pain or dyspnoea, but all traces of air had disappeared, and 
the patient left the hospital apparently in perfect health within 
three weeks after the date of the opening into the pleura. The 
same facts, though varying in their details, have been observed 
in several other instances. 

As soon as perforation has occurred, the air, acting on the 
pleura] membrane, excites irritation, and ordinarily gives rise to 
the outpouring of fluid; so that the signs of hydropneumothorax 
may be discovered within a very few hours. Orthopnoea gen- 
erally exists at first, but it often ceases after a time, and the 
patient lies, as he does in simple pleurisy, on his back, with his 
head somewhat raised, and his body slightly inclined towards the 



1 See Hospital Case-book. 
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affected side. Distress and anxiety are depicted on the counte- 
nance ; the complexion is pale and dusky, and the lips are more 
or less livid ; the voice is weak ; the skin moist, and often covered 
with a cold clammy perspiration ; the pulse is quick and feehle, 
and the respiration extremely hurried. 

The physical signs of simple pneumothorax are sufficiently 
characteristic. There is evident convexity of the affected side, 
with obliteration, widening, and even bulging of the intercostal 
spaces, immobility or diminished movement of the chest-walls, 
and inaction or diminished movement of the intercostal muscles, 
contrasting forcibly with the increased play of the opposite side 
of the chest and the energy of its intercostal action. 

Palpation informs us that the vocal fremitus is diminished or 
altogether annihilated, that the intercostal spaces are more than 
usually elastic and resilient, and that the heart is more or less 
displaced. 

Mensuration confirms our impression respecting the enlarge- 
ment of the affected side, and the increased width of the inter- 
costal spaces. 

Percussion elicits a clear tympanitic resonance, which some- 
times changes its character and becomes amphoric and of a 
metallic quality, over the trachea and larger bronchi. When 
the dilatation of the chest and the tension of the chest-walls are 
excessive, the true tympanitic character of the sound is dimin-^ 
ished or lost. As the mediastinum, the heart, and the diaphragm 
are more or less displaced, the area of clear resonance on per- 
cussion may extend considerably beyond its normal limits, and 
thus may transgress the middle line of the sternum ; when 
pneumothorax occurs on the left side, the pericardial dulness 
may be wholly replaced by tympanitic resonance. 

Auscultation furnishes different results according as the 
amount of effused air is larger or smaller. If the quantity of 
air be small, the respiratory sounds are weak and distant, and 
the vocal resonance is weak ; if it be great, so that the lung is 
thoroughly compressed, the respiratory sounds and the vocal 
resonance are almost or altogether absent, except in the inter- 
scapular region at the root of the larger bronchi, where diffused 
blowing respiration and diffused but loud vocal resonance may 
still be audible. In some instances, the voice, the cough, and 
even the sound of inspiration may be accompanied by a metallic 
or amphoric echo, especially when the communication with the 
bronchi is free ; and in others, even where little or no respira- 
tory murmur is present, there may be diffused vocal resonance 
over the entire chest. The heart's sounds are usually trans- 
mitted feebly through the distended pleura, but sometimes, as 



PNEUMOTHORAX AND IIYDROPNEUMOTHORAX. 



219 



■with the voice and cough, they may give rise to an echo of a 
metallic quality. 

The signs of hydropneumothorax, as the title implies, are in 
part those of pleurisy and in part those of pneumothorax. The 
former, such as dulness on percussion, and the other signs refer- 
able to the presence of fluid, are met with in the lower or more 
dependent portions of the chest ; the latter including tympanitic 
resonance, at the upper part, to which air necessarily rises. 
Their precise character Avill be manifest by reference to what 
has been already stated respecting the signs of pleurisy and 
pneumothorax respectively ; and it need only be added, that 
their relative position in the chest will be found to vary accord- 
ing to the posture of the patient. 

But there are certain signs resulting from the coexistence of 
air and fluid in the same cavity, which are not met with in con- 
nection either with pleurisy or pneumothorax, but which fre- 
quently occur with and are very characteristic of hydropneumo- 
thorax. I allude — 1st, to fluctuation, which is felt by the 
patient as well as by the observer when the body is abruptly 
jerked or shaken ; 2dly, to the ringing, splashing sound — the 
succussion-sound of Hippocrates' — which is heard under the 
same circumstances ; 3dly, to the remarkable metallic tinkling 
which sometimes accompanies succussion of the patient, but is 
also apt to accompany cough or inspiration, or a sudden change 
in the patient's posture. The character and mechanism of these 
sounds will be seen by reference to the former part of this work f 
and it need only be stated further that the two former may be 
heard as well when the communication between the bronchi and 
the pleura has closed as when it remains open ; but that metallic 
tinkling is not usually found to accompany inspiration unless 
the opening be free, so that bubbles of air can pass through the 
fluid during inspiration. 

The quantity of air and fluid, and their proportion relatively 
to one another, vary greatly, and thus of course the distension 
of the side and the urgency of the symptoms arising therefrom 
are also found to vary. This diff"erence, as far as relates to the 
quantity of air, is due, I believe, to a peculiarity in the form of 
the opening into the pleura. In some instances it is valvular, 
and permits the free ingress of air, but closes instantly against 
its egress ; .whilst in other cases it is fistulous, and admits of air 
being expelled as freely during expiration as it entered during 
inspiration. In the former, air necessarily accumulates in the 

1 " Hippocrates de Morbis," lib. ii, 45. 

2 See chapter x, pp. 156-165. 
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pleura and causes enormous distension ; in the latter, it exer- 
cises little influence in producing distension. Thus it happens 
that in certain cases, but not invariably, enlargement of the 
affected side and displacement of the organs reach their utmost 
limits in hydropneumothorax, and so does amphoric resonance 
of the voice, the cough and the respiration — the amphoric char- 
acter being usually most marked in proportion as the ear ap- 
proaches the seat of perforation. 

The general symptoms of hydropneumothorax do not differ 
notably from those of pneumothorax, and, therefore, need not 
be recapitulated. 

The prognosis of pneumothorax and hydropneumothorax is 
always uncertain ; and if an opinion is asked as to the issue of 
any particular case, it should be given with due caution and 
reserve : cceteris paribus, it is most favorable in traumatic cases 
in which the chest-walls are punctured, and a communication is 
thus established between the air and the pleural sac, but in 
which, nevertheless, the lung is sound and is not wounded ; and 
it is most unfavorable in perforative cases resulting from disease 
in the tissue of the lung. But the greatest uncertainty attaches 
to the question, irrespective of that arising from the cause of 
the disease. The most favorable cases will sometimes terminate 
fatally in the course of a few days, whilst cases apparently the 
most unfavorable go on steadily to recovery. I have seen five 
instances of complete recovery from pneumothorax in phthisical 
patients, and several in which the patients recovered from the 
immediate effects of the attack sufficiently to return to their 
homes, though air and fluid still coexisted in the pleural cavity. 
Only last year, a man under my care in the York Ward of St. 
George's Hospital, in whom an empyema emptied itself through 
the lung, recovered rapidly without a single drawback,^ and I 
have known several other instances^ of the same kind. 

There are no statistics which throw any light upon the prog- 
nosis of pneumothorax, nor have I met with any feasible expla- 
nation of the differences observed in its issue in different cases. 
Certain it is, that although the habits of life and constitutional 
peculiarities exercise their influence in this as in other disorders, 
they do not afford an adequate explanation of the vast differences 
observed in the course of the disease. My own experience in- 

• Hospital Case-book, xxxviii, p. 178. 

2 One case has been already referred to (page 194). In this case, which 
was under my care in the Crayle Ward of St. George's Hospital, an empyema 
emptied itself through the lung, and yet the pati:^nt was enabled to leave the 
hospital without any trace of air in the pleura, and apparently in good health, 
within three weeks from the date of perforation. See Hospital Case-book 
for April 22d, 1865. 
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clines me to believe that, ceteris 'paribus, those cases are most 
apt to run an untoward course, which are accompanied by great 
accumulation of air, by great displacement of the thoracic organs, 
and great consequent interference with the functions of life ; and 
that, therefore, an unfavorable issue is most probable when the 
opening into the pleural sac is of a valvular form, or becomes 
so in consequence of the superimposition of false membrane. 
Indeed, I question whether in some such cases it may not be 
desirable to relieve the tension of the side by puncturing the 
chest-walls, and allowing the air to escape. 

When pneumothorax does not prove rapidly fatal, the opening 
into the pleura fnay either close or remain pervious. The for- 
mer condition occurs when the case terminates favorably. But 
closure of the opening is not necessarily a sign of a favorable 
issue. In some fatal cases the opening may close ; in others it 
may remain patulous. In certain instances, again, the opening 
may remain patulous for months or years, and may ultimately 
close, and the patient may recover ; in others it may remain 
pervious for an equally long time without any material declen- 
sion of the patient's health, though recovery does not eventually 
take place. Laennec mentions the case of a consumptive patient 
in whom all the signs of hydropneumothorax, with a pervious 
opening into the pleura, existed at the expiration of six years ; 
and I have noted three in one of which these signs were present 
at the end of eleven months ; in another, at the expiration of 
nineteen months, and, in the third, the case referred to below,' 
after the lapse of twenty-seven months. Such cases, however, 
are quite exceptional, and can be regarded as little else than 
medical curiosities. 

The treatment of pneumothorax is similar to that recommend- 
ed for pleurisy, due allowance being made for the nature of the 
malady from which the affection has originated. Opium, in full 
doses, with sulphuric ether, and other diffusible stimulants and 
antispasmodics, may be necessary to tranquillize the nervous 
system, overcome the collapse, relieve the dyspnoea, and subdue 
the agonizing pain by which the accession of the disease is often 
marked ; but as soon as the first shock of the attack is overpast, 

1 A man named Lacey was admitted into St. George's Hospital, on Febru- 
ary 18th, 1846, suffering, from empyema of the left side, in whom this fact 
was strikingly exemplified. Fourteen months after the chest was punctured 
the side was discharging freely, and two years and three months afterwards 
there was still a discharge daily. Five years after the operation I saw him 
again. At that time the opening in the side was quite closed, and the side, 
which had been much collapsed, had expanded considerably. How long the 
discharge had continued it was impossible to ascertain with accuracy, but 
he stated that it had persisted nearly three years. 
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and reaction has set in, our principal reliance, in traumatic cases, 
must be on opium internally, and on turpentine and poppy fomen- 
tations and blisters externally. Venesection has been recom- 
mended, and, in some instances, has aiForded relief ; but it must 
be remembered that, in the majority of cases, pneumothorax 
arises in persons whose lungs are organically diseased, and who 
can ill bear loss of blood. In such cases, therefore, if bloodletting 
be practised, a small quantity only of blood should be drawn. For 
the same reason, the constitutional eifects of mercury should be 
avoided; and if mercury is given at all, it should be adminis- 
tered cautiously, and in combination with medicine calculated to 
sustain the patient's strength. In short, the treatment which I 
have found most efficacious in tuberculous cases, consists of the 
exhibition of full doses of opium or other sedatives, followed, in 
the course of a few days, by quinine and cinchona, the mineral 
acids, cod-liver oil, and a light but nutritious diet, aided from the 
first by turpentine and poppy fomentations, linseed-meal poul- 
tices, blisters, and the application of mercurial ointment on the 
side, after the manner recommended in pleurisy occurring in 
weakly subjects. 

In non-tuberculous cases, tapping of the chest appears to be 
desirable whenever the accumulation, whether of air or fluid, is 
such as to produce great oppression of the breathing, and inter- 
fere with the functions of life. But in tuberculous cases, the 
question of tapping can seldom arise, inasmuch as it can only be 
regarded as a palliative, and, in many instances, would not be 
justifiable, even when viewed in that light. Nevertheless, if the 
mischief in the lungs is not very extensive, nor far advanced, 
there cannot be any reason to decline performing the operation, 
if the urgency of the dyspnoea or the displacement of the thoracic 
organs is such as to demand operative interference. It does not 
render matters materially worse, and it sometimes aifords great 
temporary relief. 

Hydrotliorax. 

Hydrothorax is a term applied to dropsy of the pleura, or, in 
other words, to a non-inflammatory accumulation of serous fluid 
in the pleural sacs. It commonly results from passive congestion 
of the pleural vessels, consequent on disease of the heart and 
obstruction to the pulmonary circulation, or on Bright' s disease 
of the kidneys, or other disorders which impoverish the blood and 
tend to congestion of the capillary system. But sometimes the 
congestion assumes an active form, and trenches closely on true 
inflammation. In these cases, there is more or less uneasiness 
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in the chest, and often some accession of febrile action; but these 
soon pass off"; and when death occurs, no phistic exudation or 
other inflammatory product is found in the chest. The eff"usion, 
as in the former cases, consists of nothing more than a thin, clear, 
yelloAvish-green, or straw-colored, transparent serum, in which 
some masses of amber-colored, gelatiniform lymph are some- 
times found floating. 

Hydrothorax generally commences, and often continues for 
some time, without any symptom to attract attention beyond 
gradually increasing shortness of breath and a sense of suffoca- 
tion when the patient attempts to lie down. There is little or 
no cough, no stitch in the side, no pain or tenderness on pressure 
as in pleurisy, no febrile heat of skin, no marked acceleration 
of the pulse. The patient's posture is characteristic. When 
the effusion is very Scanty, so that he is able to lie down, he in- 
var'iably reclines on his back, rather than on either side; but 
after a short time there is always more or less orthopnoea, and 
as effusion increases, the difficulty and distress of breathing be- 
come excessive, all the accessory muscles of respiration are 
brought into play, the lips and face become extremely livid, and 
the extremities also cold and livid; the countenance is anxious, 
and the skin is bedewed with a clammy perspiration. Indeed, 
these symptoms are manifested to a far greater degree and occur 
more rapidly than in pleurisy. This arises from the fact that 
pleuritic effusion is usually confined to one side of the chest; 
whereas, hydrothorax, being commonly referable to causes which 
operate through the general circulation, is apt to occur simultane- 
ously on both sides, so that the functions of respiration and cir- 
culation are more seriously disturbed in the latter than in the 
former affection. 

The physical signs are almost identical with those which have 
been described as accompanying pleurisy, with the exception 
that in hydrothorax, as the pleura is not roughened, no friction- 
fremitus is felt, and no friction-sound heard ; that percussion 
dulness occurs on both sides of the chest, instead of being 
limited to one side ; that the area of dulness shifts its position 
with the varying posture of the patient more rapidly and more 
markedly than in pleurisy; and that as effusion takes place on 
both sides, there is little or no lateral displacement of the heart 
and mediastinum as in cases of abundant pleuritic effusion on one 
side only of the chest. 

The treatment of hydrothorax must be regulated by the nature 
of the mischief from which it arises. It is merely a symptom of 
other mischief, and unless that mischief can be remedied, it is 
vain to expect to get rid of the fluid. If it be due to valvular 
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or other disease of the heart, or to disease of the kidney, or to 
some diathetic disorder, our aim must be to alleviate the com- 
plaint by which it is occasioned, relieve the circulation, and so 
put a stop to further effusion. If we are unable to do this, our 
utmost efforts will not avail to counteract the continued out- 
pouring of fluid ; whereas, if we can mitigate the primary dis- 
ease, and arrest the effusion, we have a reasonable prospect of 
being able to promote absorption of the fluid already effused. 
Dry cupping, repeated blistering, and the use of ioduretted 
lotions and ointments externally, and internally the administra- 
tion of diuretics, absorbents, and purgatives, are the means to 
be employed on these occasions. Tapping is seldom needed, 
and ought never to be adopted unless effusion on both sides of 
the chest continues in spite of remedies, and threatens immediate 
suffocation. Its performance, under such circumstances, might 
serve to afford temporary relief and prolong life, and, therefore, 
would be justifiable, even though it be incapable of effecting a 
cure. 

Hcemothorax. 

Hsemothorax, or hemorrhage into the pleural cavity, never 
occurs as an idiopathic affection, but is occasioned sometimes by 
a fracture of the ribs, or by a wound of the chest-walls, and 
sometimes by the outpouring of blood consequent on disease of 
the thoracic walls or the viscera Avhich they inclose. Thus it 
may result from an aneurism bursting into the pleural sac, from 
the giving way of the visceral pleura under the pressure of pul- 
monary apoplexy, and from the rupture of vessels accompanying 
ulceration in various forms of disease of the lungs, the pleura, 
or the chest-walls.^ These latter causes, however, are of such 
rare occurrence that, in a large majority of cases, the complaint 
is of traumatic origin. 

Practically this affection calls for very few remarks, inasmuch 
as it is not productive of any characteristic physical signs or 
general symptoms, and admits of very little relief by treatment. 
The physical signs resemble those observed in pleurisy, except 
that pleuritic friction-sound is not heard in hgemothorax ; again 
they are similar to those which accompany hydrothorax, except 
that they are confined to one side of the chest, and that the dul- 

1 Sir Thomas Watson (loc. cit., vol. ii, p. 8, ed. 1) records a remarkable 
case in which an enormous hsemothorax which had caused enlargement of 
the left side of the chest, effaced the intercostal spaces, and pushed the heart 
over to the right of the sternum, resulted from scrofulous ulceration, which 
had destroyed two of the ribs and laid open one of the intercostal arteries. 
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ness on percussion does not shift its position with the varying 
posture of the patient so constantly and so completely as in that 
disease. Further, in the majority of cases, the accession and 
full development of the physical signs are more sudden than in 
either pleurisy or hydrothorax. The general symptoms consist 
of little more than dyspnoea and labored breathing, the neces- 
sary results of compression of the lung and interference with its 
action. But Avhen extreme distress of breathing occurs sud- 
denly, during the progress of visceral disease, or after injury of 
the chest, and, though accompanied by the physical signs of 
effusion on the one side of the chest, is not attended by any evi- 
dence of inflammatory action, but rather by pallor, faintness, 
and failure of the pulse, there is seldom much difficulty in 
arriving at a correct conclusion respecting the nature of the 
malady. 

The treatment of haemothorax may be summed up by the 
statement that everything must be done to obviate the tendency 
to death. The collapse is sometimes so great when the escape 
of blood first takes place, that diffusible stimulants are absolutely 
necessary to sustain life ; afterwards, when reaction has oc- 
curred, pleurisy may be set up, and treatment calculated to 
relieve that disorder may be required accordingly. The only 
question which can arise, is as to the propriety of puncturing 
the chest at the very outset of the hemorrhage. My own opin- 
ion is adverse to the practice, inasmuch as it is obvious that the 
admission of air into the pleura may be prejudicial, and that the 
removal of the pressure which the extravasated blood creates 
must favor the continuance of hemorrhage, and so endanger 
the patient's safety. I am bound, nevertheless, to add that my 
objections to the operation are purely theoretical, and that M. 
Roux' and others have practised it with success. The question 
of performing the operation at a later period, when pleurisy has 
occurred and serous effusion has taken place, must be decided 
on the principles already discussed, Avhen the subject of tapping 
the chest in pleurisy was under consideration. 

1 Eeported by Sedillot in p. 107 of his work, " De rEmpj-eme." 
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CHAPTER IL 

PNEUMONIA, OE INFLAMMATION OF THE LUNGS. 

We have hitherto confined our observations to pleurisy, or 
inflammation of the investing membrane of the lungs. We 
must now pass on to the consideration of pneumonia, or inflam- 
mation of the substance of the lungs, the true pulmonary tissue. 

The attack is generally preceded by restlessness, followed by 
shivering, prostration of strength, feverish heat of skin, increased 
frequency of pulse, huri'ied respiration, and short, dry cough, 
with a stitch or catching pain in the side, about on a level with 
the nipple. The restlessness and uneasiness increase ; the 
breathing becomes more hurried and oppressed, varying in fre- 
quency from 30 to 60 in a minute ; and even if the cough were 
dry in the first instance, it is after a time accompanied by the 
expectoration of stringy, adhesive, and often rusty-colored mu- 
cus. The patient lies on his back, or slightly inclined to one 
side or the other, supported by pillows; the face is commonly 
flushed, the countenance anxious ; the nostrils are dilated, and 
in full action ; the lips are more or less livid, the tongue is 
coated with a white or yelloAvish-white fur, the urine is high- 
colored and loaded with lithates, and the pulse full and frequent, 
varying from 100 to 120. 

Such are the usual symptoms of pneumonia. They are sub- 
ject, however, to every possible variation, and possess so little 
of a distinctive character, that a physical examination of the 
chest is needed, in order that they may be interpreted correctly. 
With that aid, fortunately, there is little difficulty in recognizing 
their true character, and tracing every step in the progress of 
the disease. 

But before discussing the physical signs of pneumonia, it may 
be well to look a little more in detail into certain circumstances 
connected with its invasion, and into the variations observed in 
its general symptoms. 

And first, as to the circumstances connected with its invasion. 
Inflammation of the lungs generally occurs as a primary aff'ec- 
tion whilst the patient is apparently in good health. In some 
instances, however, it arises in connection with bronchitis, the 
inflammation spreading gradually from the larger to the smaller 
bronchi, and so by degrees to the air-vesicles and tissue of the 
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lungs. In other instances it appears to be occasioned by the 
congestion and irritation to which the lung is subjected during 
the progress of febrile disorders. Its accession therefore may 
be sudden, or it may be gradual and insidious. 

Next, as to the variations observed in the general symptoms. 
Shivering is the most constant forerunner of pneumonia ; but it 
m-.iy be altogether absent, even in severe cases. Therefore, 
although it- is generally observed, the mere fact of its non-oc- 
currence will scarcely justify an opinion as to the non-existence 
of the disease. 

Pain in the side is another symptom of variable occurrence. 
It is usually present to a greater or less degree, so that'M. 
Grisolle, who examined 301 cases, with a special view to this 
inquiry, reports it in no less than 272 cases; and in 94 cases 
which occurred in the physicians' wards of St. George's Hos- 
pital, during the period of my registrarship, it was noted in 73 
cases. Nevertheless, the most formidable pneumonia may exist 
without it; or it may be severe and catching at one period of 
the disease, and slight or altogether absent at another. 

It has been stated — I know not on what authority — that pain 
is not met with in cases of pure, uncomplicated pneumonia, but 
arises only when the pleura becomes involved by an extension of 
inflammation from the contiojuous lung-structure. Observation 
has led me to doubt the accuracy of the statement; for although 
it is true that pain is more constantly present in pleurisy than 
in pneumonia, yet instances aie not wanting in which wide- 
•spread pleuritic inflammation has been unattended by pleuritic 
pain. On the other hand, cases of pneumonia are met with in 
which no evidence of pleurisy can be obtained by auscultation, 
and in which, nevertheless, the stitch in the side is very severe; 
nay more, I have traced cases to the dead-house of St. George's 
Hospital, in which pain in the side had existed during life, and 
in which, after death, the closest inspection has only served to 
confirm the impression previously entertained as to the absence 
of pleuritic inflammation. Therefore, whilst admitting that 
acute, catching pain in the side is suggestive of pleuritic compli- 
cation, I am bound to maintain that it does not necessarily in- 
dicate its existence. It may be, and generally is, attributable 
to pleurisy ; but in some instances it is referable to intercostal 
neuralgia, and it ought not to be regarded as of pleuritic origin, 
unless a careful physical examination of the chest unmistakably 
attests the correctness of such an opinion. The mere presence 
of a metallic or quasi-iBgophonic resonance of the voice is not 
sufficient to decide the question.^ Pleuritic friction-sound should 

1 See pp. 120-124 of thii- treatise. 
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be heard, or some other evidence of effusion into the pleural 
cavity obtained, before such a conclusion can be justified. 

In corroboration of the view that the pain which accompanies 
inflammation of the lungs is not always occasioned by pleurisy, 
is the fact that its seat does not usually coincide with that of the 
pulmonary inflammation. It is but fair to conclude that pleurisy, 
arising in connection with pneumonia, would occur in that por- 
tion of the membrane which is in apposition with the inflamed 
lung-tissue ; and, undoubtedly, when well-marked pleuropneu- 
monia occurs, the pain is commonly referred to that portion of 
the chest at which evidence of pneumonia and pleurisy is to be 
obtained. But, in the cases now under consideration, in which 
proof of pleuritic inflammation is confined to the existence of slight 
segophonic resonance of the voice, the pain seldom corresponds 
with the seat of pneumonia. It is usually felt on a level with, 
or a little beloAV the nipple ; but it may occur in any other por- 
tion of the thoracic walls, and it is aggravated by causes which 
influence the pain of intercostal neuralgia just as much as that 
of pleurisy. It is increased by cough and by a full inspiration ; 
by sudden change of posture, and by suddenly and forcibly rais- 
ing the arm on the affected side ; by pressure upon or percussion 
of the intercostal spaces over the painful part, and, in short, by 
whatever brings the intercostal muscles into play, or exerts any ' 
pressure upon them. Thus, it generally happens, that the pa- 
tient cannot lie on the affected side, and prefers lying on his 
back. In certain cases, however, I have known a patient lie 
most comfortably on the painful side, being relieved by the uni- 
form pressure thus exerted, though suff'ering, of course, some 
increased oppression of the breathing in consequence of his posi- 
tion. It is obvious, then, that in the existence of pain there is 
nothing absolutely characteristic of the disease under considera- 
tion, and little even to aid us in our diagnosis. 

Difiiculty of breathing is another symptom which varies greatly 
in severity. Sometimes it is extreme, and is usually most urgent 
between the sixth and tenth days of the attack, sometimes it is so 
slight that the patient is hardly conscious of it ; and between these 
two extremes every degree of embarrassment of the breathing 
may be observed. It always takes place, however, to a greater 
or less degree, and begins to manifest itself within a few hours 
after the commencement of the attack. The respirations may 
amount to 24 or 26 in a minute, almost from the very outset of 
the attack, and may even number 35 or 40, without any apparent 
difficulty of breathing; but when they attain, as they sometimes 
do, to 60 or 70 in a minute, it is obvious that suflfocation is im- 
minent: the face becomes livid or pale, the nostrils are dilated 
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and in full action, the greatest anxiety is depicted on the coun- 
tenance, and the patient is almost unable to speak. 

Strangely enough, the dyspnoea is not proportioned to the 
extent of lung affected by inflammation, and does not appear to 
be necessarily connected with mischief in any particular portion 
of the lung; so that, in many cases, there may be less frequency 
of breathing when an entire lung is inflamed, than in others 
when a comparatively small portion of the lung-tissue is impli- 
cated. This holds good even when the inflammatory mischief is 
unaccompanied by pain. The fact appears to be, that some per- 
sons possess a relatively large surplus quantity of lung-tissue, 
which is not brought into play during tranquil breathing; and 
they are, therefore, less embarrassed by the inflammation and 
consequent inaction of a certain portion of their lung than are 
those w^ho, possessing relatively small lungs, ordinarily employ 
the whole, or the greater part, of their respiratory apparatus. 
Hence, it happens that, although extreme dyspnoea is always a 
symptom of the gravest import, it is not, necessai-ily, of fatal 
augury; and that, viewed alone, without reference to other symp- 
toms, it is a very uncertain guide to the extent of the pulmonary 
inflammation. 

There is yet another point relative to the respiration, which is 
deserving of special notice, viz., that the increase of its frequency 
is out of all proportion greater than that of the pulse. Thus, at 
the very outset of the attack, the respirations will be often 30 
in the minute, whilst as yet the pulse does not exceed 80 or 84; 
and when the pulse rises to 100 or 110, the respirations w411 be 
found to be 45, 50, or even 60. In like manner, with the de- 
crease of the disease, the respirations fall in frequency more 
rapidly than the pulse, and soon resume their natural relative 
proportions. Indeed, the variations in the ratio existing between 
the pulse and the breathing is in no disease more marked than 
in pneumonia; and in none is more information to be derived 
from it in regard to the progress and probable issue of the dis- 
order. 

The cough of pneumonia is not in any way characteristic. 
Commencing almost with the first invasion of the disease, it is 
not always proportioned either to the extent or the intensity of 
the pulmonary inflammation; it is generally frequent, but seldom 
occurs in paroxysms; it is short and dry in the earlier part of 
the attack; looser and accompanied by expectoration at a some- 
what later period; slight or altogether absent towards the close 
of fatal cases. The expectoration at first consists of nothing 
more than ordinary bronchial mucus, but at the expiration of a 
day or two, and sometimes within a few hours, it assumes a truly 
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pneumonic character, and becomes viscid, semi-transparent, often 
rusty-colored, and tenacious, adhering so strongly to the vessel 
containing it, as to admit of the vessel being turned upside down, 
without becoming detached from its sides. The rusty-colored 
expectoration consists of mucus intimately mixed with blood — 
not streaked with it as in bronchitis, but thoroughly mixed and 
amalgamated with it — so that it acquires a yellowish or reddish- 
yellow, or even a red color, according to the quantity of the 
blood. If the disease be not very intense, the expectoration 
never attains the degree of viscidity or the depth of color above 
referred to, but, though still tenacious, and adherent to the sides 
of the vessel, moves from one part to another, as the vessel is 
tilted. If the disease, however severe, progresses to a favorable 
termination, the sputa become more abundant, less adhesive, and 
less highly colored, passing through the various shades of orange, 
until at length they become greenish or whitish, and resemble 
the expectoration of ordinary catarrh. If, on the other hand, 
the disease be hastening to a fatal termination, the expectora- 
tion becomes scanty, less tenacious, and of a darker or dullish 
brown hue, resembling the juice of prunes. Sometimes, if the 
type of inflammation be low, or if it be connected with tubercular 
deposit, the mucus may be tinged or streaked with blood; and 
in another class of cases, which of late years have been more 
frequent than formerly, the expectoration is neither blood-tinged 
nor rusty-colored, but consists throughout of nearly colorless, 
stringy, and more or less frothy mucus. In fact, the character 
of the expectoration varies greatly in different cases, and even 
at corresponding stages of the complaint in cases which other- 
wise resemble each other closely; so that it is impossible from 
mere inspection to draw any inference as to the stage at which 
the disease has arrived, or as to the precise condition of the lung. 
Under the microscope the rusty-colored sputa of pneumonia are 
seen to consist of mucus-corpuscles, epithelium, exudation-cells, 
granular matter, blood-discs, oil-globules, and casts more or less 
perfect of the ultimate subdivisions of the bronchi. Sugar has 
been detected in it during the height of the inflammation ; and 
Dr. Beale has shown that an excess of chloride of sodium is con- 
stantly present.' Bamberger reports that, during the inflamma- 
tory period, the sulphuric acid in the sputa is remarkably in- 
creased, while the alkalies in combination with phosphoric acid, 
which enter largely into catarrhal sputa, are almost wholly ab- 
sent.2 During the advanced stages of inflammation of the lungs, 

1 "Med.-Chir. Trans.," vol. xxxv. 

2 See " Year-book of Med. and Surgery for 1862," New Sydenham Society. 
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when the respiration is very frequent, the expired air is colder 
than natural, and contains less than the ordinary proportion of 
carbonic acid. This has been clearly proved by the experiments 
of Nysten, and is doubtless attributable to the impermeability 
of the lung, and to the consequent diminished activity of the 
chemical changes taking place in the pulmonary apparatus. 

Heat of skin is one of the most constant symptoms of inflam- 
mation of the lungs. The temperature of the surface is almost 
always raised, and the skin is often pungently hot and burning. 
Sometimes the thermometer, placed in the axilla, or under the 
tongue, will rise on the first day to 100 or 102, and on the third 
or fourth day to 105° ; but after the sixth or seventh day the 
temperature begins to fall, and when the breathing is much op- 
pressed, and the disease is tending to a fatal termination, the 
temperature of the body sinks, the surface becomes cold, a 
clammy perspiration breaks out, and a vesicular eruption of 
sudamina sometimes makes its appearance. A decrease of tem- 
perature always precedes the falling of the pulse and the com- 
mencement of resolution. 

The pulse varies greatly in different cases and at different 
periods of the disease. About the third or fourth day of the 
attack it generally beats 12C or 130 per minute, and in cases 
tending to a fatal issue it may attain to 160 beats per minute; 
but in some persons the disease may run its course with a pulse 
not exceeding 60 or 70. In most of such cases there is a re- 
markable absence of feverish excitement, and the symptoms 
have always appeared to me to denote passive congestion rather 
than truly active inflammation. Certain it is that in the more 
formidable types of the disease the pulse is always frequent, and 
in the first instance generally full and resistant; and even when 
the breathing has become oppressed and the pulmonary circula- 
tion embarassed, it is still rapid, though small and feeble, and 
sometimes intermittent. In one instance only have I chanced 
to meet with a quiet pulse coincidently with serious and exten- 
sive pulmonary inflammation ; and in the case alluded to, the 
pulse increased in frequency after the first violence of the attack 
had abated. I am unable even to offer a conjecture as to the 
cause of the slowness of the pulse in these cases, but the sug- 
gestion off"ered by Dr. Walshe as to the pulse in such patients 
being still slower in health, is not in accordance with the results 
of general observation. The same slowness of the pulse is some- 
times observed in pericarditis, peritonitis, and other inflamma- 
tory disorders ; and in those cases, just as in the case of pneu- 
monia above alluded to, I have known the frequency of the 
pulse increase with the subsidence of the inflammatory mischief. 
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The blood in pneumonia is highly charged with fibrine, so much 
so that the fibrinous element amounts sometimes to 13 parts per 
1000, and on the average to 7.3 parts. ^ Consequently, when 
venesection is practised, the clot is highly buffed and cupped ; 
and when the circulation through the lung is much impeded, 
there is a great disposition to the formation of fibrinous coagula 
in the right cavities of the heart. In some cases the presence 
of these coagula forms a serious aggravation of the danger, and 
renders recovery impossible. 

The brain sympathizes with the general disturbance, and 
"cerebral symptoms" not unfrequently result. These consist 
of headache, which is amongst the earlier and more common 
accompaniments of pneumonia ; of delirium, which, though less 
common, is by no means of unfrequent occurrence ;^ and of con- 
vulsions and coma, which are rarely, if ever, met with, except 
towards the close of fatal cases. These head symptoms when 
severe, are always alarming ; for they denote that the nutrition 
of the brain is seriously interfered with ; and inasmuch as this 
can take place only through the medium of the blood, it is ob- 
vious that the vital fluid must be either highly charged with a 
materies morbi, or else must be very imperfectly arterialized. 
In either case -it is unfit for the proper maintenance of the vital 
functions, and in its effects afi'ords a measure of the severity of 
the disease, of the extent and intensity of the. mischief in the 
chest, and of the irritability of the nervous centres. My opin- 
ion, however, is opposed to the belief that the delirium occurs 
merely as a consequence of the impeded state of the pulmonary 
circulation. I am rather inclined to regard it as invariably de- 
pendent on a poisoned blood, the morbid action of which is ren- 
dered more surely operative by its imperfect arteralization, and 
by some unusual excitability of the brain. 

Herpes labialis is apt to appear about the third or fourth day 
of the attack, especially in young and middle-aged patients, and 
is usually regarded as of good augury. But I am inclined to 
doubt the correctness of this opinion. The inortality is cer- 
tainly less in cases in which an eruption of herpes takes place ; 
but this is explicable by the fact that the eruption commonly oc- 
curs at an age when the rate of mortality from pneumonia is 
always low. In the few instances in which I have observed it 

1 See Simon's " Chemistry," Sydenham Society's publication, vol. i, p. 260. 

2 A remarkable instance of violent maniacal delirium in connection with 
inflammation of the upper lobe of the right lung occurred in a man (Job 
Warren, xt. 24), admitted under my care into the Cambridge Ward of St. 
George's Hospital, February 7th, 1802. It came on suddenly without pre- 
vious headache, and subsided under the use of full doses of opium and ether. 
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in early or advanced life, the issue of the cases has not been 
favorable,^ 

The digestive organs are usually deranged to a greater or 
less extent, but not in any constant or characteristic manner. 
Thirst is sometimes a prominent symptom, more especially 
among children.^ The appetite is impaired or altogether lost ; 
vomiting occurs sometimes, but not generally ; the tongue is 
usually furred, and the bowels are often but not invariably 
costive. 

The urine is generally scanty during the height of the dis- 
ease, deep-colored, loaded with lithates, and of specific gravity 
varying from 1015 to 1030, or even higher. The amount of 
urea is always increased at the commencement of the disease, 
and especially from about the fourth to the sixth days, after 
which it gradually decreases, and may fall below the normal 
amount. Sometimes the urine contains a few crystals of lithic 
acid and of oxalate of lime, and occasionally a small quantity 
of albumen ; the inorganic salts are deficient, the chloride of 
sodium especially so — a fact observed in other acute inflamma- 
tory disorders, and dependent in great measure on the nature 
of the food consumed. It has been found, however, that as the 
chlorides decrease in the urine they increase in quantity in the 
sputa, ^ and vice versa, and it is therefore probable that their defi- 
ciency in the urine is partly attributable to their determination 
to the inflamed lung. 

It will be admitted, then, that there is nothing in the general 
symptoms of pneumonia to guide us with certainty to a correct 
diagnosis. If the sputa happen to be extremely adhesive, semi- 
transparent, and rusty-colored, and present under the micro- 
scope the characters already described as appertaining to pneu- 
monic expectoration, it is fair to conclude that inflammation of 
the pulmonary tissue is present. But inflammation of the lungs 
may be very severe, and yet the sputa may not be characteris- 
tic ; so that it is only by reference to the physical signs that a 
correct conclusion can be draAvn as to the nature of the disease 
and the stage at which it has arrived. 

It has been already stated that the physical signs are de- 
pendent on the morbid changes to which inflammation gives rise 
in the lung, and it may be well, therefore, to collocate a descrip- 

1 Herpes occurred in 182 out of 421 cases of pneumonia observed by Geiss- 
ler; and of the herpetic cases 17 only died, whereas 70 of the non-herpetic 
patients succumbed to the disease (see Froriep's " Notizia, " vol. iii, No. 7, 
1861, quoted in "Med. Times and Gazette," February 1st, 1861). 

2 llilliet et Barthez, p. 99. 

3 See Dr. Bcale's paper in " Mcd.-Chir. Trans.," vol. xxxv. 
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tion of the morbid changes and physical signs which are usually 
observed at different stages of the disease. 

By common consent, the course of pneumonia has been 
divided into three stages, corresponding to three well-marked 
and distinctive conditions of the lung. The first is that of en- 
gorgement or splenization ; the second, that of red hepatization ; 
the third, that of gray hepatization, or diffused suppuration of 
the jjulmonary tissue. The peculiarities of each condition and 
the physical signs by which they are each accompanied will be 
seen on reference to the subjoined description. 

Morbid Anatomy. 

First Stage — Engorgement, or Splenization. 

The pulmonary capillaries are gorged with blood, and the air- 
cells are loaded with bloody serum, which has exuded into them, 
and has been rendered frothy by the admixture of air. 

The inflamed lung is of a livid red or violet color externally, 
and its surface is less smooth and glistening than natural ; it 
does not collapse like a healthy lung, and is heavier and less 
crepitant under the finger ; moreover, it is less elastic than 
natural, so that it pits on pressure like an oedematous lung. 

When cut into, a quantity of reddish, frothy fluid escapes, 
and the cut surface is seen to be spongy and of a brick-red 
color. A gentle stream of water directed on it will wash away 
the greater part of the exudation, and render this condition 
more apparent. The lining membrane of the bronchial ramifi- 
cations is of a deep red color. 

The permeability of the lung is lessened, not destroyed ; so 
that, although the specific gravity of the lung-tissue is increased, 
the most engorged portions Avill float when placed in water. Its 
consistence is found to be diminished', and its tissue is softer - 
than natural, and easily torn, like the spleen. Hence the term 
splenization. 

If resolution takes place at this stage of the complaint, the 
sero-sanguinolent fluid which has been poured out is absorbed, 
the congestion gradually passes off", and the lung returns to its 
normal condition. 

In certain instances, which during life are unaccompanied by 
crepitation, there is little or no frothy fluid in the air-cells, but 
the interlobular cellular tissue is the seat of inflammation, and 
is distended with a reddish- colored fibrinous exudation, which 
presses upon and, for the time, obliterates the air-vesicles. 
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Second Stage — Red Hepatization. 

Not only are the pulmonarj capillaries gorged, but the air- 
cells ai'e distended with fibrinous exudation, which produces con- 
solidation of the pulmonary tissue, so that the lung does not 
collapse when the chest is opened. The surface of the lung is 
still of a brownish-red or livid-red color, but the hepatized 
portions no longer contain air, no longer crepitate under pres- 
sure, and sink when placed in water. 

When an incision is made into the lung, the fluid which es- 
capes is usually thicker and less in quantity than in the state of 
engorgement ; it is of a reddish-brown or claret color, and al- 
most free from admixture of air. The lung-tissue is no longer 
spongy in appearance ; it is evidently more compact and solid 
than natural, and is sometimes firm and resistant ; but more 
commonly it is soft and friable, or easily broken down ; so much 
so, indeed, that it may be quite rotten, and may be reduced to 
a state of pulp by the slightest pressure. 

Its cut surface is frequently smooth, and resembles the cut 
surface of liver ; more commonly it is granular, and occasionally 
it is pulpy and almost diffluent. Sometimes it is of a uniform 
claret-red color, but at others mottled or variegated, partly from 
the presence of black pigment, and partly from the contrast af- 
forded b}^ the interlobular cellular tissue, and by the coats of 
the bronchial tubes and vessels, which are less red than the sur- 
rounding tissue. 

Its torn surface is always granular, and when the granula- 
tions are carefully examined with a lens of low power, they are 
seen to be swollen air-cells, filled with blood-tinged coagulated 
fibrine, which sometimes may be detached from the cell-walls to 
which it is adherent. In some rare instances the interlobular 
cellular tissue appears to be the principal seat of mischief, and 
is seen to be infiltrated with fibrinous exudation, in which case 
the air-vesicles are compressed and almost obliterated, instead 
of being distended witli exudation, and the torn surface of the 
lung does not present the usual granular appearance. 

As the second passes into the third stage of the disease, the 
hepatized lung becomes less dark colored, and traces of a gray 
or yellowish matter may be perceived here and there mixed with 
the reddish fluid which escapes when the cut surface is gently 
scraped with a scalpel. 

When resolution takes place at this stage of the complaint, a 
serous fluid is poured out, which leads gradually to the separa- 
tion and liquefaction of the fibrinous matter previously eff"used, 
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and as the liquefied matters are expectorated the lung becomes 
more pervious to air. 

Ultimately the exuded matter may be thoroughly got rid of 
by expectoration, the engorgement of the pulmonary capillaries 
may pass off, the color and sponginess of the lung return, and 
its tissue may reassume its normal appearance. 

Third Stage — Gray Hepatization. 

This consists in diffuse suppuration of the pulmonary tissue, 
and is sometimes termed purulent infiltration. In this stage 
the coloring matter of the blood disappears, the solid fibrinous 
exudation is broken up, and is gradually replaced by liquefied 
exudation-matter and true pus. The affected portion of the 
lung is of a gray or dirty gray color, or mottled, from admix- 
ture of black pigment or red coloring matter; it is dense and 
impermeable to air, sinking instantly in water, and is soft and 
rotten, breaking down under pressure into a yellowish-gray 
pulpy mass. When an incision is made into it, its whole tex- 
ture is seen to be infiltrated with pus ; puriform matter, unmixed 
with air, oozes from every divided bronchus, and from almost 
every air-cell, and emits a faint, disagreeable odor ; and when 
the liquid matter has been removed by washing, the granular 
texture so characteristic of the second stage of the disease, is 
seen to have almost disappeared; here and there, however, it 
still partially exists, the granulations being of a gray color. 

Sometimes, though rarely, a circumscribed abscess results 
from pneumonic inflammation, so rarely, however, that when 
Laennec published the second edition of his work, he had met 
Avith only six examples of it ; and, amongst the cases which 
proved fatal in St. George's Hospital during the ten years 
ending December 31st, 1850, twenty-two instances only of pul- 
monary abscess were met with, including cases of secondary 
inflammation. When it does occur,^ it forms an irregular-shaped 
cavity, with ragged walls, containing puriform matter, and sur- 
rounded by rotten lung-tissue, infiltrated with pus. When it 
has discharged its contents it may collapse and cicatrize, and 
thus, if the portion of lung involved be large, it may lead to 
retraction of the chest-walls over the collapsed parts. 

Another occasional result of pneumonic inflammation is gan- 

1 M. Grisolle is of opinion that the formation of pneumonic abscess is con- 
nected with a debilitated constitution. He says (loc. cit., p. 332) — "Sur 
seize individus qui out succombe avec des abcfes pulmonaires primitifs, et 
pour lesquels on a tenu compte de l'6tat constitutionnel, je n'en trouve que 
deux ayant les attributs d'une bonne constitution." 
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grene, either circumscribed or diffused — most commonly circum- 
scribed and very limited in extent. Its occurrence, however, 
is even more rare than ordinary abscess. I have only met with 
it on three occasions, and it was not once noted amongst the 
305 cases of pneumonia referred to by M. Grisolle.^ Indeed it 
is doubtful whether its occurrence is not attributable to some 
constitutional taint, some peculiarly distempered condition of 
the blood leading to embolism of the nutrient vessels, and not 
to the violence of the pneumonic inflammation. Certain it is that 
the arteries leading to the gangrenous parts are often filled 
with coagula. The gangrenous portion is of a greenish-brown 
color, and is sometimes soft and wet, more often diffluent, and 
emits an intensely fetid odor. Even during life, the abominable 
stench is characteristic of mortification. It results in the grad- 
ual liquefaction and elimination of the dead matter, and the 
consequent formation of a cavity which may collapse and cica- 
trize like an ordinary pneumonic abscess. 

In some instances pneumonia terminates in induration of the 
lung : the exudation-matter, instead of undergoing the process 
of softening, hardens, and subsequently contracts ; rendering 
the lung-tissue tough and impervious to air, and the bulk of the 
lung smaller than natural. On two occasions I have met with 
cases in point. The physical signs of pulmonary consolidation 
were very persistent, and a post-mortem examination showed 
that simple consolidation and contraction of a lung had occurred 
without pleuritic inflammation. Such cases, I believe, are not 
examples of ordinary pneumonia, but are connected with an ex- 
udation more than usually fibrinous into the interlobular cellular 
tissue ; undoubtedly they are extremely rare ; and, in some of 
the instances referred to by authors as lungs contracted by 
pneumonia, I believe the lungs to have been collapsed, and in 
others to have been compressed by pleuritic effusion. 

Physical Signs, 
First Stage. 

Inspection. — The costal movements are not materially dimin- 
ished except when catching pain in the side leads to their being 
restrained. 

Palpation. — No material alteration can be perceived in the 
vocal fremitus. 

Mensuration. — The size of the affected side is not increased. 
1 Grisolle, loc. cit., p. 345. 
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Percussion. — A peculiar amphoric quality of resonance is 
often emitted bv that portion of the chest at which inflammation 
is just beginning ;^ but this ceases soon after the commencement 
of exudation, and is replaced by dulness more or less marked, 
according to the amount of exudation and the extent of lung 
involved. 

Auscultation. — During the early period of engorgement, and 
before exudation takes place, the breathing is weak in the af- 
fected parts ; exaggerated in their immediate vicinity. As soon 
as fluid is poured out, the respiratory sounds are obscured or 
replaced by the characteristic small crepitation of pneumonia — 
a sound as of a multitude of minute crackles, which occur in a 
volley towards the close of inspiration, and are not affected by 
coughing or expectoration. Neither bubbling rales nor rhonchi 
are audible, unless bronchitis be also present. 

When the air-cells become completely filled and the minute 
bronchial ramifications obstructed by exudation, the crepitation 
ceases ; and when, as often happens, inflammation extends to the 
smaller bronchi and capillary bronchitis is set up, small bub- 
bling r^les are heard accompanying expiration as well as inspi- 
ration. In some few instances, especially when pneumonia 
arises in connection with acute rheumatism, tubular breathing is 
rapidly induced, but crepitation never occurs — a fact which I 
have verified on several occasions, and believe to be attributable 
to the occurrence of exudation into the interlobular cellular tis- 
sue, and consequent immediate occlusion of the air-cells. The 
mere non-occurrence of crepitation, therefore, is not a certain 
proof of the non-existence of inflamra'ation of the lung-tissue. 

The vocal resonance is usually somewhat intensified. 

If the disease is checked at this stage, and resolution takes 
place, crepitation gradually ceases, and is replaced by the re- 
spiratory murmur, whilst at the same time the chest recovers its 
normal resonance on percussion. 

Second Stage. 

Inspection. — The costal movements are diminished on the af- 
fected side; that of elevation, however, less than that of expan- 
sion. On the unaff'ected side they are somewhat increased. 

Palpation. — The vocal fremitus varies. It is usually above 
the average standard, but, in some instances, it falls below it, 
and occasionally, when the bronchi are plugged with exudation 
it is altogether abrogated. Of this I have no doubt; for, on 

1 Sec pp. 68-75 of this treatise. 
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two occasions in which during life I noted entire absence of 
vocal thrill, I had the opportunity of verifying by post-mortem 
examination the existence of mere pneumonic consolidation. 

3I(msuration. — I have never been able to satisfy myself as to 
the existence of any increase in the size of the affected side, but 
M. Grisolle asserts that he has detected slight enlargement in 
some rare instances/ 

Fereussion. — The sound is usually dull, and the sense of re- 
sistance to the finger considerable. In some instances, however, 
the diminution of clearness is not great, and in others, percussion 
may elicit a clear but shallow resonance. This occurs only Avhen 
a superficial layer of the lung contains air, whilst solidified lung 
lies behind it.^ 

Auscultation. — The respiration is of a hollow character, some- 
times diffused throughout the hepatized portion, but tnore com- 
monly tubular in its centre, and harsh, diffused, and blowing 
towards its periphery. Over those portions where tubular breath- 
ing exists there is entire absence of rales and rhonchi, and in- 
tense vocal resonance is heard, which is usually of a metallic, 
ringing character, and often quasi regophonic. Towards the 
confines of the hepatized portion the vocal resonance is less in- 
tense, and loses its ringing and bleating character. Just beyond 
the limits of the hepatization, fine crepitation is often audible. 

Sometimes, when the fibrinous exudation is very great and 
the bronchi become obstructed, neither tubular breathing, nor 
rales nor rhonchi, are audible over the hepatized lung; there is 
little or no vocal resonance, and there is absolute dulness on 
pei'cussion. Such examples, however, are somewhat uncommon. 
The heart's sounds are frequently transmitted through the con- 
solidated lung with unnatural intensity; but the facility of their 
transmission appears to vary with the precise species of exuda- 
tion, and the consequent condition of the consolidated lung. 
Through some lungs Avhich are extensively hepatized the heart's 
sounds are not transmitted at all; through others, also exten- 
sively hepatized but still vibratile, not only are the cardiac 
sounds transmitted, but a distinct fremitus may be conveyed to 
the hand. 

' " Traite y)ratique de la Pneumonie," par M. Grisolle, pp. 226-7. 

2 See pp. 08-75 of this treatise. The cases referred to bj^ various authors 
in which this resonance is attributed to the proximity of an air-distended 
stomach, or to the presence of a large bronchus beliind a thin layer of solid- 
ified lung, are all, I believe, explicable by the condition of lung above de- 
scribed. If the proximity of an air-distended stomach would occasion this 
resonance, it ought to be present in almost every case of pneumonic consoli- 
dation of the lower lobe on the left side. 
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As soon as resolution has commenced, and liquefaction of the 
solid exudation-matter has taken place, other signs begin to 
manifest themselves. The respiration is then accompanied by 
returning crepitation, or more often by moderate-sized rales, 
resulting from air passing to and fro through the fluid which 
occupies the air-cells and smaller bronchial ramifications. If 
any of the larger bronchi contain fluid, the rales may not only 
become large and coarse, but, if the surrounding lung-tissue 
remains condensed, may even give rise to the impression of gurg- 
ling. 

As resolution proceeds, the respiration ceases to be tubular, 
and becomes at first more diff"used, then simply coarse and blow- 
ing, and ultimately natural ; the vocal resonance becomes less 
intense, and loses its quasi aegophonic character; and the per- 
cussion-note, which at first is dull, assumes by degrees its nor- 
mal character. Indeed, the clearness ar^d resonance of the per- 
cussion-note returns more quickly than it does after pleurisy. 

Third Stage. 

The physical signs in the early part of this stage of the disease 
resemble those already described as belonging to the preceding 
stage; in short, they are simply the signs of consolidation. It 
has been questioned whether resolution can take place when the 
lung has reached the stage of gray hepatization, and it is mani- 
festly impossible, from the nature of the case, to adduce conclu- 
sive evidence of the fact. Be this as it may, it is certain, that 
in the event of its occurrence, it would be accompanied by signs 
very closely resembling those observed during resolution in the 
second stage of the disease, and diff'ering from them only in the 
larger size of the rales. 

When a cavity is in process of formation, whether as the re- 
sult of simple abscess or of circumscribed gangrene, there is little 
or no physical indication of the fact. The percussion-sound, of 
course, is dull if the abscess is seated superficially, and respira- 
tion is almost, if not quite inaudible over the part; but there is 
no positive evidence of the mischief which is going on. It is 
otherwise, however, as soon as the abscess has formed a com- 
munication Avith the bronchi, and part of its contents have been 
evacuated. There are then, superadded to the ordinary signs 
of consolidation, the signs resulting from the presence of a cavity, 
and the admixture in it of air and fluid. The percussion-sound 
may then be dull or of a shallow amphoric character, according 
to th6 size and position of the cavity, the condition of its walls, 
and the amount of air which it contains ; respiration of a hollow 
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character may or may not be audible, and may or may not be 
accompanied by large-sized bubbling or gurgling (when this 
occurs it is usually of a metallic quality), and the vocal resonance, 
though varying with the freedom of communication with the 
bronchi, is generally much augmented, and may even attain a 
pectoriloquous character. 

If the cavity be larg^ and seated superficially, retraction of 
the chest-walls over the affected part will be perceptible after a 
time ; but, under no other condition does retraction of the tho- 
racic parietes occur during the acute stage of pneumonia. The 
experience of Messrs. Grisolle, Woollez, and others, coincides 
with mine in this particular. Therefore, as retraction has never 
been observed, except under the circumstances referred to, in 
any instance in which a post-mortem examination has proved 
the absence of pleuritic effusion, it is fair to conclude that, in 
the cases observed by Drs. Stokes and Walshe during the prog- 
ress of supposed uncomplicated pneumonia, pleuritic complica- 
tions must have coexisted. 

Gangrene gives rise to the physical signs which accompany 
abscess of the lung ; and, physically, is not distinguishable from 
ordinary softening and excavation of the lung-tissue. 

Induration of the lung is attended by diminution of the costal 
movements, by dulness on percussion, by the absence of vesicu- 
lar, and the jDresence of hollow-sounding tubular breathing, and 
by increase of vocal resonance. Ordinarily there is absence of 
rl,les and rhonchi, but if bronchitis or oedema of the lung occurs, 
these sounds, of course, exist; and if the air-tubes become 
clogged by secretion, there may be absence rather than increase 
of vocal resonance. After a time, as contraction of the indu- 
rated lung takes place, retraction of the chest- walls occurs over 
the affected parts. 

Drs. Stokes, Walshe, and some other authorities maintain 
that intense arterial injection of the lung exists in pneumonia 
prior to the stage of engorgement — a condition characterized, 
after death, by ''dryness and bright vermilion color," and dis- 
tinguishable during life, by the occurrence of respiration which 
is harsher, rougher, and of highei- pitch than natural. My opin- 
ion, however, accords with that of Skoda, who is opposed to this 
supposition. Theoretically, I am unable to conceive how mere 
arterial injection and dryness of the pulmonary membrane can 
produce the signs enumerated as belonging to this condition ; 
and practically, my observations incline me to assert with M. 
Grisolle, that "Aveakness of the respiratory murmur, attended 
by loss of purity and softness," usually characterizes the com- 
mencement of the disease. Indeed, this is only Avhat might 

16 
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have been expected from the dryness of the pulmonary mem- 
brane and the diminution of the size of the ultimate bronchial 
ramifications, consequent on its tumescence. Further, it is in- 
consistent with the result of my observations to suppose that 
the bright vermilion color of the lung sometimes observed after 
death in cases of pneumonia, is attributable specially to pneu- 
monic injection of its tissue ; for it is not always met with in 
pneumonia, and sometimes it is observed in fatal cases of anaemia, 
and in other diseases which, during life, had not been accom- 
panied by symptoms of pulmonary mischief. Rokitansky and 
others attribute it to an?emia,, and it certainly does occur most 
frequently in cases which have been characterized during life 
by anaemic symptoms. Assuredly it is not the result of inflam- 
mation of the lungs, and cannot be adduced as evidence of its 
existence ; neither is it productive of any physical signs or ac- 
companied by any special general symptoms on which to base 
a line of treatment. 

The existence of fine crepitation in the lung is often spoken 
of as pathognomonic of acute inflammation of the lungs ; but it 
ought to be understood that this sign, if viewed alone, does not 
afibrd a safe criterion as to the presence of the disease in ques- 
tion. In some instances it is absent throughout the attack ; 
and in many more a crepitant rale is heard in the earlier stages 
of the disorder, which is undistinguishable from that which 
accompanies capillary bronchitis. True, the crepitation which 
is met with in pneumonia is generally more abundant, more 
rapidly evolved, and is finer and of a drier character than that 
of capillary bronchitis ; true, also, that it is commonly confined 
to inspiration, and is heard chiefly towards its close. But it is 
equally true that these characters are by no means constant, 
and post-mortem investigations enable me to testify that whilst, 
on the one hand, the fine bubbling rale of capillary bronchitis, 
which accompanies expiration as Avell as inspiration, is met Avith 
in cases Avhich speedily result in pneumonic consolidation of the 
lung-tissue; so, on the other, a fine dry, crepitating rale, which 
is confined, or nearly so, to inspiration, and is undistinguishable 
by its mere character from the crepitation of pneumonia, may 
long persist without being accompanied by pulmonary consoli- 
dation. In short, it is only by the concurrence of different signs 
that it is possible to arrive at a trustworthy conclusion. Fine 
crepitation, occurring coincidently with intense heat of skin 
and rusty-colored expectoration, warrants the strongest suspi- 
cion of inflammation of the lungs, and justifies the adoption of 
active treatment ; and if it be accompanied by marked altera- 
tion in the ratio of the pulse and respiratign, and is speedily 



OR INFLAMMATION OF THE LUNGS. 



243 



followed by dulness on percussion, and tubular breathing, the 
existence of acute inflammation of the lung-tissue cannot be 
doubted. But crepitation, however fine, if not attended by an 
alteration in the ratio naturally subsisting between the pulse 
and the respiration, and not speedily followed by tubular breath- 
ing, cannot be relied upon as indicative of pneumonia. If it 
occurs without these symptoms, it is commonly indicative of 
capillary bronchitis with scanty secretion ; whereas, if under 
the same conditions it is accompanied by dulness on percussion, 
it is probably due to rapid oedema, or else to congestion of the 
lungs connected with some febrile hsemic disorder, cardiac dis- 
ease, or the deposit of tubercle, all of which may produce an 
outpouring of non-plastic fluid into the air-vesicles and terminal 
bronchi. 

The seat of the disease will sometimes assist in determining 
the question ; for whereas both lungs are prone to be aff'ected 
in capillary bronchitis, and in passive congestion resulting from 
heart disease, or hsemic disturbance, inflammation is very apt 
to be confined to the right lung, or, at all events, to one lung. 
Thus of 139 cases which I have noted with a view to this 
inquiry, 77 were instances in which the right lung only was 
aff'ected; 51 in which the left lung only suffered ; and 11 in 
which both lungs were more or less implicated. An analysis 
of 1710 cases recorded by different authors, aff'ords strong sup- 
port to this observation ; for in 908 cases the right lung only 
was inflamed ; in 523 cases the left lung only ; in 279 both 
lungs were attacked.' And when it is stated further, that of 
the entire number of cases of double pneumonia a large pro- 
portion commenced as cases of single pneumonia, the symptoms 
having existed for many days in one lung before they made 
their appearance in the other, it will be evident that the mere 
topography of the disease will often serve to decide any doubt 
which may exist as to the real import of a crepitation. 

Some authors have asserted that, at the outset of the attack, 
inflammation is usually confined to the base of one lung ; and 
have attempted from the precise position of the crepitation, to 
draw an inference as to the real nature of the disease in doubt- 
ful causes. But careful and extended observation has shown 
that no one part of the lung is specially prone to suffer ; that 
the proportion of cases in which the base is inflamed is only 
about as four to three in relation to those in which the upper 
part is affected, and that in a considerable number of cases the 



1 See Grisolle, loc. cit., p. 28. 
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middle part of the lung is the first seat of the invasion.^ 
Further, it has been ascertained that in certain epidemics the 
upper lobe is more apt to be attacked than the lower ;^ as if the 
precise seat of the disease is determined, not so much by the 
predisposition of particular portions of the lung to this special 
form of inflammation, as by the tendency of the materies morbi, 
under certain atmospheric or epidemic influences, to excite 
irritation in particular portions of the respiratory apparatus. 
However this may be, it is certain that the precise position 
which the mischief occupies in the lung is not a trustworthy 
criterion as to the nature of the mischief ; and perhaps the only 
fact which can be definitely announced in reference to this sub- 
ject is, that when the upper portion of the lung is the primary 
seat of inflammation, the disease will be found, in the great 
majority of cases, on the right side.^ 

inflammation of the lungs is more prevalent in winter than in 
summer,* but, relatively to the number of persons attacked, it 
proves little more fatal at one season than at another.^ Indeed, 
the danger of its attack varies with the intensity of the prevalent 
epidemic influence more than with the season or state of the 
atmosphere. At one time a large proportion of attacks prove 
fatal, whilst at another, even under the same treatment, and 
though an equally large extent of lung be implicated, death is 
the exception rather than the rule. Cceteris parihuB^ the danger 
is proportioned to the age of the patient, the extent of lung 

1 M. Grisolle gives the following statement relative to 264 cases of pneu- 
monia which fell under his own ohservation, viz., that in 133 cases the lower 
lobes were affected, the upper in 101 cases, and the middle third of the lung 
in 30 cases (loc. cit., p. 34). M. Andral states that in 88 CHses which he 
examined, the lower lobe was inflamed in 47 instances, the u]>per lobe in 30 
instances, and the entire lung in 11 cases ("Clin. Med.," vol. iii, p. 470). 

2 See Stokes on " Diseases of the Chest," p. 319. 

^ This has been the case in 13 out of 16 cases which have occurred in my 
own practice, and it coincides with the experience of others. Thus M. Barth 
reports that in 19 cases in which he met with pneumonia of the upper lobe, 
the inflammation was confined to the right side in no less than 18 instances ; 
and in like manner M. Briquet states that in 18 observations which he had 
made in similar cases inflammation was found affecting the right side only 
in 14 cases ("Archives de M6decine," 3me s6rie, t. vii, p. 494). 

* See reports of Eegistrar-General ; also " Diet, de MMecine," art. "Pneu- 
monic," par M. Chomel. M. Grisolle (loc. cit., p. 137) gives the following 
analysis of cases, viz. : 



20 occurred in January. 
40 " Februarj'. 
47 " March. 
62 " April. 
40 " May. 
8 " June. 
5 Grisolle, loc. cit., pp. 529-30. 



13 occurred in July. 

3 " August. 

5 " September. 

2 " October. 
22 " November. 
34 " December. 
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affected, and the stage of the disease at which the treatment is 
commenced; and In this as in other serious disorders the danger 
varies with the habits of life and constitutional powers of the 
individual. Habitual drunkards, and those who have indulged 
in excesses of any kind, are least able to resist the depressing 
influence of the disease, and less capable of bearing the remedies 
Avhich are necessary for its subjugation. In early infancy and 
extreme old age the attacks generally prove fatal; between the 
ages of six and twelve, death very rarely occurs; between the $> 
ages of sixteen and thirty, the mortality is from 6 to 9 per cent., 
whilst at other periods of life the mortality ranges between one- 
fifth and one-seventh of those attacked.* Again, those patients 
Avho submit themselves to medical treatment Avithin the first three 
days of the attack recover in the proportion of twelve to one; 
whereas amongst those who are not treated until the fourth day, 
the mortality rises to one in eight; and amongst those who are 
not seen until the seventh day or afterwards, to one in three, or 
even to one-half.^ 

In my own practice the mortality has not ranged so high as 
the statistics just quoted would have led one to anticipate ; for 
although patients are admitted into the hospital, of all ages, and 
in all stages of the complaint, I have lost only 4 out of 78 cases, 
and of these 4, 1 died the day after admission, and the other 3 
were in an advanced stage of the disease before the treatment 
was commenced. Whether this favorable result is attributable 

1 M Valleix reports, as the result of his observation at the " Hospice des 
Enfans trouves" at Paris, that pneumonia is almost certainly fatal to new- 
born children; and Messrs. Rufz and Gerhard state that of 27 cases of pneu- 
monia occurring in children between the ages of two and five years, no less 
than 25 proved fatal. ("Journal des Conn. Med.-Chir.," t. iii, p. 105.) Be- 
tween the ages of six and fifteen, the same observers met with only 1 death 
in 80 cases ;"and of 116 cases occurring in persons between the ages of sixteen 
and thirty, 8 only had a fatal termination. Between the ages of thirty and 
sixty the "mortality rises with each decade from one-.seventh to one-fifth, and 
beyond that age the mortality is much greater ; of 129 cases of pneumonia 
occurring in persons between the ages of sixty and ninety, no less than 77, 
or about three-fifths, proved fatal. "(See Grisolle, loc. cit., pp. 518-20.) M. 
J. J. Leroux in his "Cours sur les Generalites de la Medecine," torn, vi, 
gives the following account of 364 cases of pneumonia: 



Age. 


Patients attacked. 


Deaths. 


Per tent. 


13 to 30 


182 


17 


9.3 


30 to 40 


58 


15 


25.9 


40 to 50 


47 


16 


34.0 


50 to 60 


55 


23 


41.8 


60 to 70 


16 


9 


56.2 


70 to 75 


6 


5 


83.3 




364 


85 





2 See Grisolle, loc. cit., p. 551. 
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to my supporting the patient and avoiding depressing treatment, 
it is difficult at present to decide; but, inasmuch as the statistics 
from which the more unfavorable results are deduced relate to 
cases in which copious venesection and other actively depressing 
treatment was employed, it seems not improbable that such may 
be the case.^ 

It is commonly supposed that the extent of the lung impli- 
cated has an important bearing on the issue of the case, the re- 
sult being most favorable in those instances in which a small 
portion only is affected. It is needless to say that cceteris pari- 
bus this proposition holds good, but I question whether under 
ordinary circumstances the gravity of an attack is directly pro- 
portioned to the extent of lung inflamed. In some instances it 
is difficult to rescue from death a patient who is suffering only 
from pneumonia of one lung, whilst other persons whose lungs 
are both inflamed, and apparently to an equal extent, pass 
through the attack without any symptoms to cause serious alarm. 
The contrast is often so strongly marked, that I have been led 
to refer it to some difference in the intensity of the exciting 
cause of the disease, or to some peculiar susceptibility to its in- 
fluence. And I am the more inclined to believe this to be the 
true explanation of the phenomenon from the fact that in the 
worst cases the depression is very great from the very outset of 
the attack, and before any large extent of the lung-tissue is 
seriously involved. 

The duration of the disease varies in favorable cases from 
about eight to twenty-one days, the patient in the average of 
cases being convalescent about the fourteenth or sixteenth day. 
In fatal cases, death commonly occurs between the sixth and 
twenty-first day of the attack, the cases being quite exceptional 
in which the patient does not recover if he outlive the end of 
the third week. Further, true relapse is rare, so much so, in- 
deed, that amongst the ninety-four cases which were noted in 
St. George's Hospital during the period of my registrarship, 
there was only one well-marked example of it ; and if the term 
be restricted to cases characterized by a recurrence of rigors, 
and of rusty-colored expectoration, I question whether the 
proportion is ever larger than 3.57 per cent., as recorded by M. 
Grisolle.^ 

1 This opinion is countenanced bj' a paper in the "British Med. Journ." 
for Aug-ust 2.3d, 1862, by Dr. J. Hughes Bennett, and by another by the 
same author in the "Lancet" for 1865, in which he reports having treated 
129 cases of pneumonia after much the same phm as I usually adopt,"but with 
even greater success. Ho lost only 4 out of his 129 patients. 

2 GrisoUe, loc. cit., p. 456. 
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Pneumonia is rarely followed by tuberculization of the lung, 
and even when set up in a lung already partially infiltrated with 
tubercle, it does not usually lead to softening of the tuberculous 
matter, or to any material extension of the mischief. In this 
respect it contrasts remarkably with bronchitis, and establishes 
the fact of its being physiologically as well as pathologically a 
totally distinct disorder. 

The treatment of inflammation of the lungs has varied greatly 
at different epochs, and even now is a subject on which most dis- 
cordant opinions are expressed. Venesection was formerly a 
very favorite remedy ; and up to the time when Rasori and 
Laennec had recourse to the aid of tartarized antimony, it was 
the physician's sheet-anchor in the treatment of this disease. 
The common practice, within the memory of living men, was to 
take from twenty-four to thirty-six ounces of blood at the very 
outset of the attack, and to repeat the bloodletting to sixteen 
or twenty ounces, once, twice, or even three times ; and, strange 
as it may seem to those who have the management of cases in 
the present day, marked benefit appears, in some instances, to 
have resulted from this treatment.' Laennec, however, found 
that even in his day patients could not bear the loss of so much 
blood ; and, at the present time, there are those who maintain 
not only that venesection is inadmissible, but that bi-andy and 
stimulants are needed throughout the attack. Certain it is that 
the "medical constitution" must have undergone some change 
since the days of excessive bloodletting ; for the type of disease 
for some years past has been of a low character, and patients 
cannot bear a great loss of blood, and do not require it for the 
subjugation of inflammation. But careful observation in the 
wards of St. George's Hospital has led me to believe that, in 
some cases at least, moderate venesection is of essential service 
in relieving the pain and modifying the severity of the attack. 
In cases of sthenic pneumonia characterized by intense heat and 
dryness of the skin, a full, resistant pulse, rusty-colored expec- 
toration, and great oppression of the breathing, bloodletting, 
had recourse to at the beginning of the attack, not only aff'ords 
immediate relief to the breathing, but appears to remove the 
extreme tension of the systena, and to promote secretion. After 
ten or twelve, or sixteen ounces of blood have been taken, the 
pain in many instances ceases, expectoration takes place more 
easily, and alters in character ; the skin becomes moister, and 
evidence is afforded of the action of remedies which before had 
proved inoperative. Moreover, the eff'ect is so well marked and 



1 Grisollo, loc. cit., pp. 574-596. 
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immediate, that no reasonable doubt can exist as to how it is 
brought about. But, I am bound to say that the cases in which 
I have judged it expedient to employ phlebotomy are very few 
in number. ♦ The patient's constitution is often shattered by 
anxiety, excesses, or other causes ; the epidemic influence is fre- 
quently of a low type, and from one cause or another, cases of 
true sthenic pneumonia are rarely met with. In other cases, 
venesection from the arm is inadmissible, and bloodletting, if 
practised at all, must be confined to leeching and cupping. 

It has been attempted by means of numerical returns to es- 
tablish the necessity for bloodletting in ail cases of inflamma- 
tion of the lungs ; and, even in the present day, not a few per- 
sons maintain that venesection always shortens the duration of 
the disease, mitigates its severity, and diminishes the mortality 
resulting from it. There are others who speak with equal con- 
fidence as to its being unnecessary in any case, and who adduce 
statistics in support of their view. But in this, as in most other 
cases where statistics are appealed to in proof of the efficacy of 
any particular plan of treatment, suflicient care is seldom taken 
to guard against the various sources of error. Thus it happens 
that the conclusions drawn from this source usually prove falla- 
cious. And so it is in the present instance. Putting aside con- 
siderations connected with each patient's constitution, and with 
the great variety in the character of the epidemic influence in 
different years, and at different seasons and in different localities, 
the facts already mentioned (pp. 244, 245), relative to the 
variations in the mortality according as the disease occurs at 
different ages, and is or is not early combated by treatment, 
nullify the result of all statistical observations from which a due 
regard to their influence is excluded. And when it is remem- 
bered that physicians living at the same time, and observing the 
disease under similar atmospheric and other conditions, have 
arrived at precisely opposite conclusions from the same numeri- 
cal method of calculation, it needs not an elaborate argument to 
prove how little reliance is to be placed on the results. Common 
sense points out that what is serviceable in one case will prove 
mischievous in another, under different conditions of age, sex, 
constitution, and the like; and experience not only indorses 
this view, but proves that under certain circumstances blood- 
letting is a palliative of extreme value. It also shows that it is 
unnecessary to let blood in most cases, and that excessive blood- 
letting, under whatever circifmstances practised, impairs the 
strength, leads to great impoverishment of the blood, arrests the 
actions on which the absorption of exudation-matter depends, 
and not only exposes the patient to risk, but even, under the 
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most favorable conditions, induces a tardy convalescence. It is 
needless, therefore, to add that phlebotomy should not he re- 
sorted to, except when its employment is most clearly indicated, 
and that even then it should be employed very cautiously. In 
my own practice at St. George's Hospital and elsewhere, I have 
had recourse to it in pneumonia three times only within the last 
seven years; but I am satisfied, nevertheless, that in each of 
those cases it was the means of affording great relief, if not of 
saving life, and that cases do occur from time to time in which 
its employment is absolutely necessary to the well-being of the 
patient. 

It is impossible to lay down a general rule as to the amount 
of blood which may be safely taken, or, indeed, to dogniatize in 
the slightest degree respecting the use of venesection in pneu- 
monia. All that can be confidently stated is, that the indica- 
tions for bloodletting should be strongly marked before it is 
undertaken at all ; that the amount of blood to be lost must vary 
in each case according to the type of the disorder and the con- 
stitution of the patient, but that at the present day it is seldom 
if ever necessary to draw more than from ten to sixteen ounces 
in order to relieve the pain, and that eight or ten ounces will 
usually suffice; that bleeding, if resorted to at all, should be 
practised early, inasmuch as it may relieve the local congestion 
by which the early stage of the disease is accompanied, but can- 
not remove, and may even cause deterioration of the matters 
which are effused in the subsequent stage of the disorder ;* that 
it is seldom necessary to draw blood from the arm oftener than 
once, and lastly, that advanced age or the existence of pregnancy 
or menstruation need form no bar to its employment when the 
general symptoms demand its aid. 

It is right to add, that whenever local pain exists, and bleed- 
ing appears necessary, cupping or leeching may be employed 
in addition to general venesection, inasmuch as the local ab- 
straction of blood relieves pain rapidly, and may even cause its 
immediate cessation. In mild attacks, or in low types of the 
disease, in children of tender age, and in weakened constitu- 
tions, it should supersede all other forms of bloodletting. Dry 
cupping between the shoulders, aided by the application of 
leeches'' to the immediate seat of pain, and subsequently of a 
linseed poultice covered with oiled silk, forms in many instances 
the most efficient means of affording relief when the local pain 
is sevefe. 

1 It ha" been clearly shown bv Louis and others, that recovery takes place 
sooner when bloodletting is employed within the first four days than when 
it is resorted to later in the attack. 
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To Rasori and Laennec we are indebted for the introduction 
of the plan of treatment which, next to that of venesection, has 
obtained the greatest reputation in pneumonia — I mean the 
administration of large and repeated doses of tartarized anti- 
mony. Rasori, commencing with grain doses, gave as much as 
tAventy-four or twenty-six grains in the twenty-four hours, and 
trusted solely to its action for effecting a cure ; whilst Laennec, 
though following Rasori's example in giving the remedy in large 
and repeated doses, conceived it to be advisable to resort to 
moderate venesection in aid of the antimonial. He, therefore, 
commenced by a bleeding from the arm of from eight to sixteen 
ounces. Others have followed the same plan of treatment; and 
although nausea, vomiting, diarrhoea, and griping pain in the 
abdomen have sometimes resulted from the exhibition of the 
antimony, and in some few instances death has appeared to be 
occasioned by it, yet, ordinarily, it has- ceased to produce vom- 
iting or purging after the first day, and has been tolerated as 
perfectly as when given in smaller doses. But the amount of 
success resulting from the treatment has not been uniformly 
great. At first, Laennec reported of it most favorably, but 
subsequently, under different atmospheric or other conditions, 
it failed to exert any remarkably curative action, and the pro- 
portion of death rose as high as that attained under other 
methods of treatment. Thus, of 46 patients treated b}^ Laennec, 
17 died ; and of 140 cases treated by Chomel, 40 proved fatal. 
Further, Andral, who carefully watched this plan of treatment, 
and tested it largely, expresses his doubts as to whether the 
disease is ever benefited by these large doses of tartarized anti- 
mony. 

My own opinion is quite in accordance with the doubts ex- 
pressed by Andral. In our own country, and within my time, 
tartar emetic has been seldom given in the doses introduced by 
Rasori; but I have seen quite enough of its action in the doses 
recommended by Dr. Walshe and others, to induce me to hesi- 
tate in recommending their administration.^ More than once 
in hospital practice I have seen extremely dangerous depression, 
with profuse cold clammy sweats, produced by its exhibition in 
smaller doses than those just alluded to ; and even when such 
doses have failed to occasion unpleasant symptoms, they have 

1 Dr. Walsho (loc. cit., p. 426) says— " The salt should at first be given 
in doses of half a grain combined with dilute hydrocyanic acid. ])aregoric, 
and tincture of orange-peel every hour for the first three or four hours', jind 
the dose then increased at intervals of two hours to one grain ; in the course 
of twelve hours the quantity may be raised to two grains, its repetition made 
less frequent, say every fourth hour." 
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not appeared to exercise a more decidedly curative influence 
than smaller doses exhibited at longer intervals. Therefore, in 
my own practice I have seldom given more than a quarter of a 
grain at intervals of three or four hours, according to the cir- 
cumstances of the case, and in most instances have found an 
eighth or a sixth of a grain sufficient. In such doses the remedy 
does not nauseate after the first time of its administration, but 
operates very manifestly in mitigating the severity of the symp- 
toms. Indeed, an instance rarely occurs in which its adminis- 
tration is not called for at the outset of the attack, and it .may 
be given in combination with salines and moderate doses of digi- 
talis until relief is obtained. Exceptional cases are sometimes 
met with in which the character of the pulse, or the occurrence 
of profuse perspiration, speedily indicates serious depression of 
the vital powers ; and in these, of course, its administration 
must be discontinued. It should be clearly understood, how- 
ever, that the exhibition of antimony is no bar to the use of 
stimulants, and in like manner that the necessity for stimulants 
does not preclude the use of antimony. The two remedies may 
be often combined advantageously, and some of the most striking 
recoveries from pneumonia which it has been my lot to witness 
have taken place under their conjoint influence. In most in- 
stances the vital depression, which is observed in these cases^ is 
referable to the force of the disorder rather than to the influence 
of the remedy ; but if a few doses of brandy do not serve to 
counteract it, the prudent course is to omit the antimony. 
Speaking generally, however, it may be fairly stated that no sin- 
gle remedy is so useful as tartar emetic, and that, administered 
judiciously, with due regard to the exigencies of the case, it 
modifies and represses the morbid action in the lungs, and rarely 
produces unpleasant symptoms. 

In some instances, however, tartar emetic either fails in exert- 
ing a curative action, or is not well borne by the system. Cases 
in which hepatization of the lung proceeds with extreme rapidity, 
in which crepitation either does not exist at all, or is of very 
short duration, giving place after a few hours to intense tubular 
breathing, and those again which are marked by extreme de- 
pression almost from the first, are rarely benefited by tartar 
emetic. The former often accompany the rheumatic diathesis, 
and are seen most strongly marked in connection with acute 
rheumatism. The latter are met with in cachectic persons, and 
especially under peculiar atmospheric conditions. The most 
efficient treatment in the one class of cases consists of calomel 
and opiimi in repeated doses, together with digitalis and full 
doses of alkalies or neutral salts. The latter is to be combated 
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by salines anil stimulants, with digitalis or the veratrura viride, 
and calomel should be given only under special circumstances. 
In either case the external application of turpentine fomenta- 
tions is useful throughout, and blisters assist in relieving the 
local pain, and in promoting the absorption of the plastic exu- 
dation as soon as the first fury of the attack is overpast ; but if 
employed at the very outset of the disease they appear to in- 
crease the feverish excitement, and are productive of evil rather 
than of good. Throuo-hout the attack, fomentation of the chest 
is of the greatest benefit; and when turpentine stupes can be no 
longer borne, the whole of the affected side should be encased 
in a jacket poultice covered with oiled silk. 

The action of mercury in pneumonia is a question on which 
opposite opinions have been entertained. There are persons 
who deny that it ever exerts a beneficial influence ; and there 
are those, on the other hand, who laud it as the most potent 
remedy we possess when the disease has reached the stage of 
hepatization. My own opinion does not accord with either of 
these dogmas. Observation at the bedside has fully convinced 
me of the efficacy of tartarized antimony in many cases of inflam- 
mation of the lungs long after hepatization has commenced ; but 
it has equally satisfied me of the superiority of mercury in cer- 
tai-n forms of the disease. Indeed, if my views are correct, the 
efficacy of mercury is especially conspicuous in those cases of 
pneumonia in which tartar emetic is of least avail; in other 
words, in those instances of the disease which are accompanied 
by a more than ordinarily plastic exudation — cases in which, as 
already stated, crepitation either does not exist at all, or is 
replaced in a few hours by intense tubular breathing. In these, 
calomel and opium, in combination with salines and small doses 
of tartar emetic, will often produce results which are not attain- 
able by any other means. 

Of late years it has been proposed to treat inflammation of 
the lungs by the exhibition of repeated doses of alcoholic stimu- 
lants internally, whilst turpentine stupes are being applied 
externally ; and reports have been made from time to time in 
the journals, of cases so treated by Dr. Todd and others. But I 
suspect that these reports are calculated to convey an erroneous 
impression as to the result of such treatment in ordinary cases 
of pneumonia. They speak of the cases ns being examples of 
the ordinary sthenic form of the disease, and of the treatment — 
which consists essentially of half-ounce doses of brandy at inter- 
vals of an hour — as being eminently successful. My own obser- 
vation of this method of treatment has been too limited to justify 
my expressing a positive opinion as to its efficacy ; but I may 
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State that in four out of the only five cases in which I have seen 
it tried, it failed very signally in sustaining its reputation. 
Not only did it not afford relief, but in each instance it pro- 
duced aggravation of the symptoms, and was discontinued in 
consequence. And when it is remembered, in connection with 
this fact, that a large proportion of the cases in which the alco- 
holic treatment has been successfully employed have ranged 
between the ages of fifteen and thirty — a period of life during 
which as already shown, the mortality from pneumonia, under 
whatever treatment, is at its minimum — the inference, I think, 
may be fairly drawn, that the success which has been attributed 
to the action of the so-called remedy has been really due to 
other causes. In these, as in other disorders, stimulants are 
often needed in aid of other remedies ; but from what I have 
seen and what I have learned from the testimony of others, I 
am satisfied, that now as heretofore, their action, either for good 
or evil, in each particular case, depends on whether they are 
needed by the system, and are administered judiciously or inju- 
diciously. It should be added, however, that the necessity for 
stimulants in certain cases, and at certain stages of the disease, 
as it has prevailed of late years in London and other large towns, 
is more apparent, and arises more frequently than the experience 
of former years would have led us to expect. Few cases are 
met Avith which are not benefited by moderate doses of stimulants 
at some period of their course, and if the slightest symptom of 
exhaustion is observed, their assistance should be had recourse 
to without delay. When their action proves serviceable the 
heat of the skin diminishes and the frequency of the pulse falls 
from the commencement of their administration. 

There are yet other remedies which it behooves me to men- 
tion, although I cannot from personal observation adduce any 
facts in proof or disproof of their efficacy. I allude to the 
administration of sulphate of copper in combination with small 
doses of opium internally, and to the application of ice or freez- 
ing mixtures to the surface of the chest. Sprinkhardt and 
Sauer, of Pesth, are both warm in their praise of the former 
remedy when administered in the proportion of half a grain 
every hour, and assert that its efficacy is vastly superior to 
tartarized antimony ; and Niemeyer and Smoler are equally 
decided in lauding the virtues of ice externally.^ The employ- 
ment of these remedies is opposed to preconceived opinions; 
but, nevertheless, if experience confirms the statements of their 
advocates, they will prove most valuable allies. At present the 

1 See Schmidt's " Jahrbucher, " vol. cxiii, p. 337. 
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facts on which their reputation rests are too few to justify more 
than a carefully conducted experimental inquiry. 

Another remedy which has been highly praised is the vera- 
trum viride. Ritter, Roth, and other continental authorities 
have spoken highly of the efficacy of veratrum album ; but 
American writers maintain the superiority of the veratrum 
viride. Dr. Rogers^ reports a case where it "acted like a 
charm ;" and Dr. Cutler, who is perhaps its warmest advocate, 
has reported^ another in which equally beneficial results were 
observed. The preparation usually employed is the tincture, 
of which from 5 to 8 minims are given every two or three hours, 
until nausea is produced, or the pulse falls below the natural 
standard, when the dose should be diminished or repeated less 
frequently. There cannot be a doubt that when administered 
in this manner, the drug exercises a remarkable control over 
the circulation ; and in the few instances in which I have em- 
ployed it to combat pneumonia, it has appeared to exert a 
beneficial influence. At present, however, my experience of 
its action is too limited to justify a positive opinion as to its 
efficacy ; but I have seen enough to convince me that it de- 
serves a further trial. 

In pneumonia, as in other acute diseases, the secretions must 
be carefully regulated, and a moderately restricted regimen 
enforced. Solid food must be avoided, but good beef tea may 
be given from the first, and the patient should be encouraged 
to drink freely of milk and whey, in which an egg may be 
beaten up. Excessive purgation is worse than useless, as tend- 
ing needlessly to exhaust the strength ; but gentle laxatives 
should be employed when necessary, and diuretics, such as nitre ^ 
and acetate of potash, prove useful as eliminants. 

There are some varieties of inflammation of the lungs which 
demand special notice, not only as diff"ering from ordinary cases 
of the disease in their symptoms and progress, but also as re- 
quiring diff"erent treatment, and leading to diff'erent pathological 
results. Amongst these may be mentioned — 

1st. The cases already alluded to as characterized by inflam- 
mation of the interlobular cellular tissue — cases which are espe- 
cially prone to occur in rheumatic persons. These are always 
difficult of diagnosis, and are apt to be confounded with pleurisy. 
They are to be distinguished from ordinary pneumonia by the 
comparative absence of crepitation, and by the fact that the 
crepitation which exists is heard during expiration as well as 

1 "Amer. Med. Monthly," June, 1858, p. 410. 

' " Boston Med. and Surg. Journ.," vol. Ivi, p. 511. 
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during inspiration ; and from pleurisy, by the rapidity Avith 
which strongly marked tubular breathing ensues, and con- 
tinues, day after day, unimpaired in intensity ; by the increase 
of the vocal fremitus, and by the increased resonance of the voice. 
Sometimes the inflammation is of a suppurative character, but 
more commonly the inflammatory exudation is fibrinous ; and 
as the disease becomes chronic, the fibrine gradually solidifies 
and contracts, and produces the condition of lung described as 
"cirrhosis," by Dr. Corrigan. As the disease progresses, the 
bronchi undergo dilatation, the pulmonary tissue is compressed 
and becomes impermeable, the lung contracts, and the side of the 
chest falls in. As a result of this condition, dyspnoea occurs, 
the costal movements are diminished, the percussion-note be- 
comes dull or else somewhat amphoric, the vocal fremitus is in- 
creased, the vocal resonance is abnormally great, the respira- 
tion is of a hollow, blowing character, and if bronchitis or 
oedema exist, is accompanied by sonorous rhonchi and large 
bubbling rales. 

In the. acute stage of the disease, I believe nothing is of more 
service externally than leeches and blisters, followed by poul- 
tices kept applied over the entire side of the chest ; and, as 
internal remedies, calomel and opium, with full doses of alkalies 
and the neutral salts, iodide of potassium, and occasional doses 
of colchicum. In the more advanced stages, when the exuda- 
tion-matter has solidified, and has already produced compres- 
sion of the lung-tissue, I do not believe that any medicine will 
serve to remedy the mischief Avhich has occurred ; and our chief 
aim should be to sustain the health, and promote free and easy 
expectoration, if bronchitis happens to coexist. 

2dly. Another class of cases deserving of notice is that in 
Avhich inflammation, instead of spreading through an entire lobe 
of the lung, is confined to certain lobules, the intervening 
lobules remaining sound. This form of disease, which has been 
termed "lobular pneumonia," was formerly considered to be 
of frequent occurrence in infancy, and even now is so spoken 
of by some writers. But careful research has shown, that in 
many cases the solidification of the pulmonary lobules, Avhich 
was formerly attributed to pneumonia, is due, when occurring 
in infancy, to simple collapse of the lung. This is proved by 
the fact that after death, in such cases, the solidified lobules 
may be inflated almost to their natural size; whereas hepatized 
lobules do not admit of inflation. Therefore, although, as 
already stated, this form of pneumonia is sometimes met with 
in infancy, it does not occur so often as was formerly supposed. 
In adult life it is observed occasionally, but it rarely, if ever, 
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occurs as an idiopathic affection ; most commonly it arises in 
connection with embolism or pyaemia, and the formation of 
secondary abscesses in the lungs. 

The physical diagnosis of this form of disease is extremely 
difficult. Inspection, palpation, and mensuration afford only 
negative information, and percussion fails to give any assist- 
ance, so long as mischief is confined to two or three lobules. 
Indeed, the only physical indication of the disease is to be 
found in the respiration, which is exaggerated in the parts 
adjacent to the consolidated lobules, and sometimes absent, 
sometimes harsh and blowing, immediately over the seat of 
consolidation. 

3dly. Cases in which the disease is of secondary origin, or, 
in other words, arises during the progress of other forms of 
disease. This, which is often termed intercui-rent pneumonia, 
is a most common and dangerous form of the malady, and is apt 
to supervene at all ages, from earliest infancy to extreme old 
age. It is the principal cause of death in many cases of measles, 
hooping-cough, and other infantile disorders ; it is apt to com- 
plicate typhus fever, rheumatic fever, variola, and other acute 
blood disorders, as also meningitis, and other inflammatory dis- 
eases in the adult ; and it is a frequent attendant upon renal 
anasarca, and upon phthisis pulmonalis, cancer, and other 
chronic disorders connected with local organic mischief and a 
distempered condition of the blood. 

In all these cases the physical signs are much the same as are 
met with in ordinary idiopathic pneumonia, except, perhaps, that 
in the more adynamic forms of disease the exudation is more 
serous, and less plastic in its nature; and that as it is more pro- 
fuse, and not so readily got rid of by expectoration as in ordinar}'- 
cases of pneumonia, there is a tendency to obstruction of the air- 
passages, Avith entire absence of breathing, rather than to tubular 
breathing, over the affected portions of the lung. In a practical 
point of view these cases differ altogether from those of ordinary 
pneumonia. They partake, in many instances, more largely of 
congestion with consequent oedema than of active inflammation ; 
and the mischief is dependent on and kept up by the irritation 
of the materies morhi out of which the primary disease arises. 
Hence, inter se, they differ greatly in character, and are more 
purely congestive, or more strictly inflammatory, according to 
the precise nature of disorder from which tliey take their origin. 
In all cases, however, "sublata causa tollitur effectus," and the 
only rational treatment is that Avhich endeavors to subdue the 
primary disease, whilst at the same time it aims at counteracting 
the secondary local mischief, by dry cupping, blisters, turpentine 
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fomentations, jacket poultices, and other topical applications. In 
the pneumonia of fever, brandy and quinine may be the appro- 
priate internal remedies; alkalies in that of rheumatism; soda, 
colchicum, and magnesia in that of gout; compound jalap powder, 
bitartrate of potash, gin, and other diuretics in that of Bright's 
disease. I do not wish to imply by this statement that calomel, 
antimony, and digitalis are never needed in these cases; but I 
do mean that they are often useless, or worse than useless ; and 
even when required for the subjugation of local inflammation, 
should be kept subservient to the general treatment which is 
directed against the original disorder. I have seen too much of 
the mischief produced by an opposite course of treatment to 
doubt as to the correctness of this general rule. Indeed, it may 
be stated generally, that the only safe and efficient treatment is 
that which is calculated to mitigate or remove the blood disorder, 
which is the source of all the mischief, aided by such external 
applications as serve to alleviate local irritation or to counteract 
intei'nal inflammation without unduly depressing the patient. 

4thly. Cases in wdiich the disease, though running on rapidly 
to consolidation, is unattended by the ordinary, general symptoms 
of pneumonia, and is, therefore, said to be " latent." Their 
peculiarity is simply that which their name implies, and which 
renders the mischief liable to be overlooked. They are met with 
chiefly in infants,^ or in elderly persons, or in persons suffering 
from adynamic disorders, and the mischief partakes of the charac- 
ter of congestion resulting in sero-plastic eff'usion rather than of 
active inflammation. These cases constitute a large proportion 
of those described by Piorry under the title of " hypostatic 
pneumonia." Great perversion of the ratio naturally subsisting 
between the pulse and the respiration ought always to excite 
suspicion of the disease; and when once this is aroused, a phys- 
ical examination of the chest will serve to reveal the nature and 
extent of the mischief ; for although the general symptoms are 
absent, the physical signs of pulmonary consolidation are fairly 
marked, and diff"er little in their nature from those which accom- 
pany ordinary cases of pneumonia. 

The treatment of this form of disease consists chiefly of 
measures calculated to relieve the local congestion and maintain 
the force of the circulation ; and in many instances, from the 
nature of the case, these take the form of diffusible stimulants 

1 M. Guersent, Physician to the Hopital cles Enfans, says that " thre«- 
fifths of the children who die in the hospitals between birth and conclusion of 
the first dentition die of pneumonia in a latent form." "Diet, de Medecine," 
voW viii, p. 92. 

17 
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internally, and counter-irritants, derivatives, and fomentations 
externally. Dry cupping is always useful, and turpentine fomen- 
tations are of great service ; whereas venesection, leeches, and 
tartarized antimony are seldom admissible, and are generally 
productive of serious mischief. 

5thly. Cases in which pneumonia occurs in a chronic form. 
This variety of disease, when unaccompanied by the deposit of 
tubercle or other adventitious product in the lung, is extremely 
rare. It is met with in two distinct forms, the one being com- 
monly the sequel of acute pneumonia, the other occurring as a 
chronic affection without having been preceded by symptoms of 
the acute disease. The first is characterized by infiltration of 
the lung-tissue, with a tough, grayish, solid matter wdiich does 
not usually exhibit a tendency to soften, but leads gradually but 
slowly to contraction and shrinking of the lung and retraction 
of the chest-walls. The lung in this case is drier and harder 
than in a corresponding state of ordinary hepatization, is smooth 
when cut, and often creaks under the scalpel. In most instances 
probably this form of so-called chronic pneumonia is the second 
stage of the first-described variety of the disease, in which the 
interlobular cellular tissue is principally affected, and its pecu- 
liarity is referable to the exudation being more than ordinarily 
fibrinous in character. The second variety ought, perhaps, to 
be described as fibroid degeneration rather than as chronic 
pneumonia, and should be classed under the head of Phthisis, as 
being more nearly allied to that disease than to simple inflam- 
mation of the lungs. The lung is infiltrated by a reddish, solid 
material, which after a time becomes distinctly fibroid in char- 
acter, loses its deep-red color, and in many places assuming a 
granite-gray tint, causes the lung to become strikingly mottled.^ 
The lung in these cases, as in those last mentioned, is firmer and 
drier than in hepatization, it often creaks under the knife,' and 
scarcely yields a trace of fluid when scraped. Sometimes its 
cut surface is smooth, at others markedly granular, in which 
case the granulations are more strikingly manifest when the 
lung-tissue is torn. These cases, I believe, form a connecting 
link between chronic inflammatory consolidation and tuberculous 
infiltration.^ 

The general symptoms are those of failing health and strength, 
with slight but habitual shortness of breath, cough, and scanty 
catarrhal expectoration unaccompanied by spitting of blood — 

1 See a paper " On Fibroid Degeneration of the Lung," by Dr. Sutton, in 
vol. xlviii of the " Med.-Chir. Trans." 

2 See Andral, "Clin. M^d.," t. ii, p. 310. 
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and oppression — not pain — at the chest. If the disease super- 
venes on an attack of acute pneumonia, the patient does not 
regain his strength, but, on the contrary, becomes weaker and 
loses flesh ; his pulse remains quick, the appetite fails, and he is 
troubled with feverishness, especially towards evening. 

The physical signs are somewhat deceptive. The expansile 
movement of the chest is always impaired, and there is dulness 
on percussion ; but the other signs are by no means constant. 
In the first variety of the disease the chest-walls may fall in, in 
consequence of the shrinking of the aflFected lung ; and this con- 
dition may be accompanied by harsh, blowing, and more or less 
hollow-sounding respiration in some parts of the chest, whilst in 
others the breathing is weak, or altogether absent, or accom- 
panied by occasional rales ; the vocal resonance is increased, 
and the vocal fremitus intensified. Sometimes, however, if the 
earlier stage of the complaint has been overlooked, these signs 
may not be present ; the lung, as yet, has not contracted, and, 
consequently, there is no falling in or retraction of the chest- 
walls ; the bronchi remain obstructed, so that there is entire 
absence of breathing-sounds, wliether healthy or morbid ; the 
voice is not transmitted through the chest-walls to the ear, and 
vocal fremitus cannot be felt. In short, the physical signs 
more nearly resemble those met with in pleurisy than those 
which are ordinarily attendant on pneumonia ; and it is only by 
noting the absence of the physical signs of pleurisy, and by 
carefully watching the progress of the disease, that it is possible 
to arrive at a correct diagnosis. In the second variety of the dis- 
ease the difficulty of arriving at a correct opinion is even greater, 
for the upper lobes of the lung are speciall}^ prone to be at- 
tacked, and then the case may simulate tubercular phthisis. A 
case in which an entire lung was implicated fell under my ob- 
servation eleven years ago. The patient, a young lady, aged 
twenty, had long been short-breathed, but otherwise had enjoyed 
fair health, until Avithin three days of her death. She had never 
had an acute attack of pulmonary inflammation, and she died of 
constriction of the larynx and trachea, consequent on the pres- 
sure of an enlarged thyroid. The condition of the chest Avas 
ascertained by dissection, Mr. Prescott Hewett very kindly per- 
forming the post-mortem examination. No trace of fluid or of 
pre-existing inflammation was found in the pleura, but one lung 
was perfectly solid. It was as large as the other lung Avhen 
partially inflated, and did not collapse when the chest was 
opened, but filled the whole of one side of the thorax. It sank 
at once when placed in water. Its color was grayish-red ; its 
consistence so firm that it creaked under the scalpel, and its cut 
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surface was smooth, and emitted scarcely a trace of fluid even 
when scraped with the knife. It did not contain a particle of 
tubercle ; but the bronchial and mesenteric glands were enlarged, 
and contained cretaceous matter. The bronchi were filled with 
exudation-matter. An instance in which the lower lobe of the 
right lung was similarly affected, and gave rise to precisely the 
same physical signs, was observed by M. Requin.^ Such cases 
are apt to be mistaken during life for cases of old-standing 
pleuritic effusion ; and, in whatever stage they are examined, 
whether before or after contraction of the lung has taken place, 
the diagnosis is always difficult. When the upper lobe of the 
lung is thus affected, the case is apt to simulate consumption ; 
for not unfrequently some softening occurs and vomicae are 
formed at the apices of the lungs, in which case there is flatten- 
ing of the infra-clavicular region of the affected side, with im- 
perfect expansion, dulness on percussion, harsh, hollow breathing- 
sound, prolonged expiration, and increased vocal and tussive 
resonance. The precise character and order of progression of the 
general symptoms, coupled with the general aspect and family 
history of the patient, and with the stationary condition of the 
parts, as determined by several examinations at considerable 
intervals of time, form the only clue to the real nature of the 
case ; but they will often sufiice to excite suspicion in the mind 
of the careful and experienced physician, and will induce him to 
express a cautious opinion. Fortunately, the diagnosis is not 
of much practical importance, inasmuch as these cases require 
treatment similar to that which proves useful in tubercular 
phthisis. Cod-liver oil, tonics and alkalies internally, daily 
oleaginous inunction, the use of ioduretted and counter-irritant 
applications to the chest, a generous diet, proper exercise, and 
fresh air, are the remedies most likely to prove serviceable. In 
one case which I saw in consultation with Dr. C. J. B. Williams, 
and which I had the opportunity of watching for three years, 
this plan of treatment, aided by a twelve months' residence in 
Egypt, entirely removed all trace of the disease. 



Gangrene of the Lung. 

In my observations on pneumonia, the occurrence of gangrene 
of the lung was briefly alluded to, and reference was made to 
the morbid appearances and physical signs to which it gives rise. 
Mortification, however, must be regarded as an accidental com- 
plication or occasional sequence of pneumonia, rather than as a 



1 See Grisolle, loc. cit., pp. 350-1. 
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natural consequence of the disease, for it is rarely met with in 
sthenic cases, in which pulmonary inflammation is most intense, 
and sometimes occurs in instances in which pneumonia does not 
exist. 

There are two distinct varieties of gangrene of the lung, viz., 
first, the diffused, or uncircumscribed variety; and secondly, the 
circumscribed. These differ greatly in their anatomical charac- 
ters, but they both appear to be connected with a depraved con- 
dition of the blood analogous to that which produces the various 
forms of idiopathic gangrene. This, doubtless, in most cases, is 
their proximate cause, the local inflammation being only the ac- 
cidental or exciting cause. It must be admitted, however, that 
the exciting or determining causes of the disease appear to be 
of very diff"erent force and character in the two varieties. In 
the diffused form of the disorder, the slightest impediment to the 
pulmonary circulation suffices to excite its occurrence — nay, in 
some instances, uncircumscribed gangrene occurs without any 
obvious pre-existent local obstruction ; whereas the circumscribed 
form is rarely met with, unless intense pulmonary inflammation 
of a low type has existed, or secondary abscesses have formed in 
the lungs, or obstruction of the nuti-icnt vessels has been brought 
about by the pressure of an aneurismal tumor,' or of tuberculous, 
cancerous, or other adventitious deposits, or still more rarely, 
by the presence of minute fibrinous concretions detached from 
the endocardium on the right side of the heart, and carried on- 
wards with the blood to the lungs. It seems fiiir to conclude, 
therefore, that in the former variety of the disease the blood is 
more deteriorated than in the latter — a view which is borne out 
by the class of cases in which the two varieties of gangrene oc- 
cur respectively. 

Mortification of the lung is extremely rare; so much so indeed, 
that in the post-mortem records in St. George's Hospital for 
the ten years ending 1850, it was noted in no more than nine- 
teen instances ; and I have met with only seven other cases in 
which its general characters and physical signs were thoroughly 
well marked during life. It may occur at any age, and appears 
from M. Boudet's inquiries to be more common in children than 
in adults, and more so in adults than in persons much advanced 
in years.^ When it does occur, the gangrenous process may be 

1 A remarkable case of pulmonary gangrene occurring as the result of 
aneurismal pressure occurred under my care at St. George's Hospital, in 
January, 1860. For full details see "Hospital Post-mortem Kegister and 
Case-book" for February 3d, 18G0, under the head of "Henry Barnes;" 
also "Trans. Pathol. Soc," vol. xi, p. 62. 

2 The subjoined table, which throws important light on the subject of 
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confined to the lung, or may be associated with mortification in 
other parts of the body. 

It is not an unusual accompaniment of cancrum oris; accord- 
ingly, M. Boudet's table shows that gangrene of the lung coexists 
with gangrene of other parts of the body more frequently in in- 
fancy than in after years. 

The symptoms of gangrene vary considerably, according to the 
form which the disease assumes. In the diffused, or unt;ircum- 
scribed form, the progress of the disease is often extremely rapid. 
The mischief is ushered in by utter prostration of strength ; a 
small, weak, and frequent pulse, pallor and anxiety of counte- 
nance, and all the symptoms of rapidly failing power ; coupled 
with these, there is frequent but feeble cough, and profuse 
frothy, diffluent expectoration, of a peculiar greenish color, and 
intensely fetid gangrenous odor. Ere long the vital powers seem 
utterly oppressed or exhausted, the pulse fails, the features be- 
come collapsed, the expectoration ceases from want of power to 
expectorate, and the patient rapidly sinks. 

The progress of circumscribed gangrene is somewhat diff'erent, 
and is marked by a train of symptoms which vary greatly at dif- 
ferent periods of the disease. At first, the general symptoms are 
simply those of slight pneumonia, or pulmonary congestion ; but 
they are attended by an amount of prostration which is quite 
disproportioned to the extent and apparent intensity of the local 
mischief. Sometimes, indeed, the invasion of the disease is even 
more insidious ; there is nothing to draw attention to the con- 
dition of the chest, and depression of the vital power is the only 
prominent symptom. After a time, however, expectoration com- 
mences ; and the sputa, which at first are of a muco-purulent 
character, sometimes tinged with blood, emit a disagreeable odor; 
but as soon as a free communication is established between the 
air-passages and the sloughing tissue of the lung, they not only 
acquire an intensely fetid gangrenous odor, but assume an ap- 



gangrene, was published, as the result of his own observations, by M. Boudet, 
in the "Archives de M^decine," September, 1843: 
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pearance more or less characteristic of the disease. They lose 
their inuco- purulent character, and become extremely liquid, or 
sero-purulent, and of a dirty greenish or ash-gray color. At the 
same time, the breath acquires an offensive, putrid odor, the pulse 
becomes feeble and rapid, and there is every evidence of great and 
increasing prostration. Not unfrequently, the patient passes 
rapidly into a state of collapse, and sinks in a few hours, or it may 
be days, without the occurrence of any other symptom. Some- 
times, though rarely, profuse hemorrhage occurs,^ and terminates 
in death. Sometimes the sloughing implicates the large bronchi, 
and the oesophagus ; sometimes it occasions perforation of the 
pleura, and gives rise to fntal pneumothorax; and it has been 
even known to cause perforation of the diaphragm, and to produce 
subcutaneous emphysema, by making its way through the two 
agglutinated layers of the pleura. At other times the disease 
is apt to pass into a somewhat chronic condition; the symptoms 
show that the patient's power of resistance is considerable; there 
is no longer rapid failure of the vital power, but the expectora- 
tion, which continues profuse and fetid, loses its extremely liquid 
character, and becomes more distinctly purulent; there is hectic 
fever, with night-sweats and emaciation, and, after weeks, or it 
may be months of suffering, the patient dies utterly exhausted. 
In other cases the disease progresses more favorably; the sputa 
decrease in quantity, become decidedly purulent, and lose their 
fetor; the heat of skin and hectic fever subside, the appetite 
returns, the patient gains flesh, and complete recovery ensues. 
These, however, are exceptional cases, and probably do not con- 
stitute above eight or ten per cent, of the whole. In all cases 
which do not speedily terminate in death, the fetor of the breath 
is apt to vary greatly. At one time it is insufferable, at another, 
nay, sometimes within a few minutes afterwards, it may be simply 
disagreeable ; and then after the lapse of a longer or shorter 
period it may again resume its poisonous quality. This altera- 
tion in the fetor and sweetness of the breath was very remark- 
able in a case admitted under my care into the York "Ward of 
St. George's Hospital in October, 1858.^ 

The only rational explanation appears to be, that temporary 
obstruction of the bronchi leading to the sloughing tissue, shuts 
off the source of the gangrenous odor, which reappears as soon 
as the obstruction is removed, whether by the act of respiration 
or of coughing. 

1 See St. George's Hospital " Post-mortem Kecords " for 1847, p. 67. 
Hemorrhage took place into a gangrenous cavity in the right lung. 

2 See "Hospital Case-book," xxxvii, p. 325. 
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The physical signs of the mischief Avhich is going on are often 
obscure, and never distinctive; indeed, they are simply those of 
local pulmonary consolidation, followed by evidence of the break- 
ing up of the lung- tissue, and subsequently of pulmonary exca- 
vation ; they are not marked by any character calculated to 
throw light on the nature or cause of the disorganization. Some- 
times, but not invariably, the mischief is preceded by the ordi- 
nary signs of pneumonia, and it is generally accompanied by 
the signs of bronchitis as soon as the breaking up of the lung- 
tissue has commenced. 

The morbid appearances observable after death vary with the 
form which the disease has assumed. In the diffused form the 
lung-tissue is extremely congested, and in a state of serous and 
sanguineous engorgement ; its condition, indeed, resembles that 
of the first stage of pneumonia, except that it is more humid, 
and breaks down more easily. The affected portions are of a 
livid red, or else of a greenish, or brownish-black, or ash-gray 
color, more or less diffluent, and often converted into a sanious, 
putrid fluid, which escapes when the lung is cut, and emits an 
intolerably fetid, gangrenous odor. Not unfrequently, some 
portion of the sphacelated tissue has been broken down and re- 
moved by expectoration during life, in which case an irregular 
excavation is found, the walls of which are composed of ragged, 
pulpy, mortifying tissue. In the uncircumscribed form of dis- 
ease the parts in process of mortification blend gradually and 
insensibly with the sounder portions of the lung ; whereas in the 
circumscribed variety the gangrenous portion of the lung is sur- 
rounded by inflamed tissue, infiltrated by exudation-matter, 
which is more or less plastic, and maps out the limits of the 
affected portions. In this latter form of the disease the mor- 
tified tissue is usually found soft and diffluent, as in the uncir- 
cumscribed variety ; but sometimes a sphacelated spot may be 
met with, harder and more compact than the tissue of sound 
lung, and forming a sort of core in the midst of the softer dif- 
£uent matter. Sometimes the cavities which are formed in this 
variety of disease, instead of being pulpy and ragged, become 
lined with a false membrane, which keeps up a purulent or 
muco-purulent secretion, and occasionally the density of this 
membrane appears to prevent their collapse and cicatrization. 
Be this as it may, these gangrenous excavations exhibit very 
little tendency to cicatrize, and free secretion from their inter- 
nal surface has been known to go on for many years. ^ 

1 I have seen a smooth false membrane lining old tuberculous cavities and 
keeping up profuse secretion for j'ears — in one case for no less than nine 
years. See also Walshe, loc. cit., p. 451. 
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In the diffused form of the disease the gangrene usually at- 
tacks a much larger portion of the lung than in the circum- 
scribed variety ; indeed, an entire lobe is not unfrequently 
affected, and sometimes the greater part of one lung is impli- 
cated.^ In the circumscribed, as also in the uncircumscribed 
form of the disease, the mischief is usually limited to one lung, 
except in cases in which it ensues on secondary abscesses. In 
these it is scattered throughout both lungs, and is found most 
commonly towards their periphery ; whereas in other cases the 
posterior portions of the lungs, and especially of the right lung, 
are those which are most prone to suffer. 

The diagnosis of pulmonary gangrene is not in all cases an 
easy matter. It rests upon the peculiar fetor of the breath and 
expectoration, coupled with the sero-purulent character of the 
sputa and the physical signs of softening and excavation of the 
lung-substance ; and as fetor not to be distinguished from gan- 
grenous fetor may arise in cases in which no evidence of pul- 
monary softening is to be obtained, and in which there is reason 
to believe that mortification of the lung-tissue does not exist, 
as it may also occur from sloughing of the internal surface of 
tuberculous and other cavities not primarily gangrenous, and as 
the character of the sputa will not alone serve to establish the 
true nature of the mischief, it is obvious that in most cases no 
great confidence can be felt in a diagnosis as to the existence of 
this disease, unless made by a very competent observer, and 
verified by a post-mortem examination. Nevertheless, when the 
signs already enumerated as indicative of gangrene supervene 
suddenly in a person suffering from adynamic congestion or in- 
flammation of the lungs, and who was previously free from 
bronchitis and tuberculous disease, there can be little doubt as 
to their true character, especially when gangrenous fetor of the 
breath has preceded, and is subsequently accompanied by the 
signs of pulmonary excavation. 

Another source of difficulty, however, is the occurrence of 
gangrene of the lung without any perceptible fetor. I have 
never met with such a case ; but Cruveilhier has described this 
variety of the disease ; and Dr. Walshe, though he does not re- 
fer to instances in point, speaks of it as if it were a matter 
within his own cognizance. At all events, its occurrence must 
be extremely rare, and when it does occur it is not likely to be 
recognized during life. 

Fortunately, the difiiculties incidental to the diagnosis of gan- 
grene of the lung are not of material importance in practice; 

1 Laennec, loc. cit., p. 222. 
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for whether the disease exists in an idiopathic form, or whether 
fetor be caused by sloughing of small portions of the bronchial 
mucous membrane, or by mortification of portions of tubercular 
or other cavities in the lung, the aim of the physician in all 
cases must be to support the patient and obviate the tendency 
to death. There is nothing specific in the treatment to be em- 
ployed. Whenever, and in whatever form of disease, gangre- 
nous fetor arises, the vital powers are low and require support, 
and the amount and nature of that support must be determined 
by the precise condition of the patient, and not by any theoret- 
ical consideration as to the extent and nature of the mischief.' 
In the acute stage, quinine and bark in full doses, with ten or 
twelve minim doses of nitro-muriatic acid, opium, brandy, and 
diffusible stimulants are the appropriate remedies; and when the 
affection passes into a more chronic state, cod-liver oil, the 
balsam of Peru in drachm doses, turpentine, and fall doses of 
the compound tincture of benzoin, may be advantageously 
added. Ammonia has been recommended, but in my expe- 
rience has not proved so useful as the mineral acids. Chlorate 
of potash has also failed in the only instance in Avhich I have 
seen it employed; but its efficacy is so remarkable in cancrum 
oris, with which gangrene of the lung is often associated, that 
it deserves a further trial in full and repeated doses. It is not 
incompatible with the other remedies recommended, and there 
is no reason why it should not be administered in combination 
with them, or better still, as a drink dissolved in barley-water 
during the period of their administration. Bloodletting is in- 
admissible, and dry-cupping and blistering, though not excluded 
from our list of agents by the nature of the disease, are of ques- 
tionable utility. 

1 In evidence of this fact I may cite a very interesting case which occur- 
red under my care at St. George's Hospital, in the year 1860. Stephen 
Deacon, set 42, was admitted into Hope Ward on January 11th, having been 
seized with a paralysis of the left side. The attack came on suddenly, ac- 
companied by headache, three days before admission, whilst he was at work 
as a laborer. It had not been preceded by any apparent illness, and before 
his admission he had partially regained power over his leg, though his arm 
still remained motionless. His heart was healthy, the kidneys wore sound, 
and ho had no cough. On the 13th he was seized with dyspnoea and great 
vital depression, and on the 14th began to cough and expectorate an enor- 
mous quantity of extrcmelj'- fetid matter mixed with blood, which emitted 
a gangrenous odor. After the lapse of a few hours the sputa lost their puri- 
form character, and became sero-purulent and of a dirty ash-gray color. 
Notwithstanding the paralysis, full doses of brandy, with bark, and ten- 
minim doses of nitric acid were administered ; and in the course of ten days 
the cough had almost ceased, the expectoration was devoid of offensive odor, 
and the paralysis had in great measure passed off. On the 25th he left the 
hospital, having quite recovered, except in regard to the arm, which still 
remained weak. 
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The fetor of the breath may be corrected by rinsing the mouth 
with chlorinated washes or a weak solution of permanganate of 
potash ; and the inhalation of chlorine will tend to modify the 
septic changes going on in the lung, and so to lessen the depres- 
sion of the vital power. The vapor of turpentine is another 
agent which is reported to exercise a distinctly remedial power, 
and experience has convinced me that air impregnated with 
carbolic acid is decidedly serviceable.^ It seems probable that 
ozonized water, or small quantities of dilute carbolic acid pul- 
verized, and so inhaled, would prove beneficial ; and although 
as yet I have had no experience of its action in this complaint 
when so employed, I should not hesitate to have recourse to its 
aid in severe or obstinate cases. The diet should be nutritious, 
and as generous as the digestive powers of the patient will per- 
mit. Wine; soup or strong beef-tea, or warm milk thickened 
with isinglass ; arrowroot, made with beef-tea instead of water; 
eggs beaten up Avith brandy, blancmange, and essence of meat, 
are among the articles of diet which are most suitable on these 
occasions. Meat, with pale ale or bottled stout, may be given 
as soon as the patient's stomach can bear it. 

(Edema of the Lungs. 

(Edema of the lungs is not a condition of frequent occurrence. 
Arising as it does from the same class of causes which occasion 
oedema in other parts of the body, it should be regarded as a 
secondary affection, symptomatic of mischief elsewhere, rather 
than as a primary or idiopathic disease of the pulmonary tissue. 
It is a common accompaniment of Bright's disease of the kid- 
neys, and of the dropsy which occurs in sequel of scarlatina ; it 
is apt to accompany typhus fever, scurvy, and other diseases 
in which there exists a depraved and fluid condition of the blood; 
and it is sometimes the result of extreme pulmonary congestion 
from whatever cause arising, and thus is found associated with 
acute bronchitis and pneumonia, with obstructive or regurgitant 
disease of the mitral valve, with obstructive disease of the aortic 
valves, and with pressure on the pulmonary veins, whether 
caused by aneurism, or by cancei'ous or other morbid deposits 
in the chest. It is speedily induced by section of or pressure 
on the par vagum, probably as a result of defective innervation, 
and is usually attendant on the pulmonary congestion which 
precedes slow death. 

By whatever cause produced, oedema of the lungs is charac- 
terized by infiltration of the air-cells and interstitial areolar 

i See "]\Ied. Times unci Gazette," April 15th, 1845, and "Wiener Zeit- 
schrift," 1853. 
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tissue with a thin serous fluid. When the oedema is passive and 
connected with chronic mischief, the fluid effused is usually 
colorless ; whereas when the oedema is acute, and arises from 
active congestion of the lung, it is more commonly tinged with 
blood. It generally affects both lungs, and is diffused through- 
out their structure, or limited to the inferior or posterior por- 
tions, in which the laws of gravitation would naturally cause 
the fluid to accumulate. Oppression at the chest, with increased 
frequency of respiration, amounting sometimes to excessively 
hurried breathing, slight cough, and a thin, but sometimes rather 
tenacious frothy expectoration, are the general symptoms by 
which its accession and course are marked. The morbid anat- 
omy of the parts, and the physical signs to which the disorder 
gives rise, will be evident fi-om an inspection of the subjoined 
table : 

Chronic and Passive (Edema. 



Morbid Anatomy. 
Chronic cedema — The lung is of a 
pale grayiah color ; collapses slowly 
and imperfectly; is inelastic and 
doughy ; pits readily on pressure ; 
and scarcely crepitates on being 
handled. On section, a large quan- 
tity of almost colorless serum, un- 
mixed, or nearly so, with air, oozes 
from the surface; the lung-tissue is 
tough and resistant, and portions of 
it sink instantly in water without 
being previously subjected to pres- 
svire. The lining membrane of the 
bronchi is often of a dark, livid color, 
consequent on chronic vascular con- 
gestion. 



Acute cedema. — The lung is usually 
red ; collapses slowly and imperfectlj' ; 
is inelastic, but less so than in chronic 
cedema, and is more crepitant on 
pressure; on section, a largo quantity 
of a pale red, frothy serum escapes 
from the cut surface; the lung-tissue 
is red, soft, and easily broken down, 
and the lining membrane of the 
bronchi is of a red color, such as is 
seen in cases of active congestion or 
inflammation. 



Physical Signs. 

Inspection aflbrds no information. 

Palpation is said sometimes to 
disclose increased vocal fremitus. 
This has not been the result of my 
experience. 

Percussion. — The sound is duller 
than natural, and the parietal resist- 
ance increased. Skoda speaks of a 
tympanitic sound on percussion, but 
I have never met with it. 

Auscultation. — The respiration is 
weak or almost absent, or else harsh 
and coarse, and accompanied by bub- 
bling rules, according to the precise 
degree of infiltration of the portion 
of the lung auscultated. If, as often 
happens, bronchitis coexists, sonorous 
and sibilant rhonchi will be heard. 

Acute oedema. — Inspection, palpa- 
tion, and percussion yield the same 
results in acute as in chronic cedema; 
but on auscultation the vocal reso- 
nance is generally louder than in 
the chronic variety, and the rale 
which attends it is much finer. In- 
deed, it ordinarily resembles the fine 
bubbling rale of capillary bronchitis, 
and is to be distinguished from it 
only bj^ the lesser viscidity of the 
sputa, and the absence of the general 
signs of bronchitis. In some instan- 
ces it so closely resembles the crepi- 
tation of pneumonia, that the absence 
of tubular breathing and other symp- 
toms which usually attend the prog- 
ress of that disease, alone enable us 
to discriminate between them. 
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The treatment of pulmonary oedema must be in strict relation 
with the cause from which it originates. When acute, and de- 
pendent on Bright's disease or scarlatinal dropsy, diuretics and 
saline purgatives are especially indicated, and the administration 
of squills and digitalis should not be neglected ; an emetic in 
some instances proves extremely serviceable, and so do vapor 
and hot-air baths, and cupping or dry cupping on the loins. Its 
occurrence betokens the necessity for a tonic and stimulant 
treatment as soon as the chest is somewhat relieved ; and nothing 
answers better than the tincture of the sesquichloride of iron, 
in combination with digitalis, stimulating diuretics, and a light 
vegetable bitter. If it occurs during the course of typhus fever, 
or other disorders of an adynamic type, diffusible stimulants 
internally, and blisters and mustard poultices to the surface of 
the chest, are commonly found to be the most efficient agents ; 
whereas, if it is associated with much pulmonary congestion, re- 
peated dry cupping, aided by digitalis, expectorants, and saline 
purgatives, prove our most valuable and trustworthy allies. 



Pulmonary Hemor'rhage, Hcemoptysis, and Pulmonary 
Apoplexy. 

Pulmonary hemorrhage and spitting of blood' is a subject of 
fearful interest to the physician, and of serious, nay vital im- 
portance to the patient. Sometimes, indeed, it is the result of 
idiopathic congestion of the lung, and may be regarded as a 
primary aff'ection of not a very serious character. But such an 
event is exceedingly rare. Much more commonly it is attribu- 
table to engorgement of the pulmonary vessels, induced by or- 
ganic disease of the lungs or heart, and is altogether a secondary 
aff'ection — a mere symptom of structural" mischief in the chest. 
Unfortunately, too, the maladies of which it is an index are of 
a serious nature, and usually tend to an untimely death. It is 
a frequent harbinger of consumption in its varied forms, and is 
often one of its early symptoms ; so that too much attention 
cannot be bestowed on the investigation of every point relative 
to its occurrence. » 

Considerable diff'erence of opinion exists as to the source and 

1 Throughout this section 1 apply the term pulmonary hemorrhage indif- 
ferently to all outpourings of blood which take place from any portion of 
the respiratory apparatus, from the epiglottis and larynx to the pulmonary 
parenchyma. ' During life it is often impossible to decide from which portion 
of the tract the bleeding proceeds, and even after death it is sometimes diffi- 
cult to decide the question. It is therefore useless to attempt to separate the 
different varieties for the sake of description. 



270 



PULMONARY HEMORRHAGE 



significance of the bleeding which leads to spitting of blood. 
Some persons imagine that when the larynx, trachea, or bronchi 
are congested, blood may exude from the mucous surface after 
the manner in Avhich it oozes from the posterior fauces and the 
mucous membrane of the mouth; nay more, they affirm that ex- 
udation from the surface of the air-passages is a very frequent 
cause of bleeding, even in cases in which no local structural 
mischief exists. Others, without denying the possibility of 
hemorrhage from the bronchial mucous membrane, assert, not 
only that it is of rare occurrence, but that it seldom, if ever, 
takes place except when the blood is altered in character, as in 
purpura, scurvy, and similar disorders, or where the mucous 
membrane of the air-passages is ulcerated. These writers refer 
the bleeding to the structure of the lung itself, and they support 
their opinion by reference to the minute dark spots which are 
often found in the lungs after death in cases in which spitting 
of blood has existed during life — spots which are evidently 
caused by the outpouring of blood consequent on the giving way 
of the pulmonary tissue. 

My own opinion occupies a middle place between these two 
extremes. Careful observation has led me to believe that, 
except in cases of diseased heart, or of purpura, and other 
hemorrhagic disorders, bleeding seldom arises from the bronchial 
mucous membrane, unless that membrane is the seat of ulcera- 
tion, or is acted on by aneurismal or other tumors, or by tuber- 
cular or other adventitious deposits, which cause pressure upon 
the bronchial vessels, and thus mechanically lead to distension 
and rupture of the capillaries. But inasmuch as I have frequently 
seen blood ooze from the congested mucous lining of the mouth 
and throat, and on several occasions have traced cases to the 
dead-house of St. George's Hospital in which spitting of blood 
had occurred during life, and in which, nevertheless, no organic 
disease of the lung existed, and no evidence of any disruption 
of the pulmonary tissue could be discovered after death, I see 
no sufficient reason to doubt that, in some instances at all events, 
hemorrhage may take place from the congested bronchinl mem- 
brane. On the other hand, the large amount of blood which is 
sometimes poured out, the rapidity with Avhich the outpouring 
occurs, and the evidence which, in certain instances, may be 
obtained after death, of the giving way of the pulmonary tissue, 
are facts which lead irresistibly to the conclusion that the tissue 
of the lung is a frequent source of bleeding. And when, further, 
it is considered that simple ulceration of the bronchial mucous 
membrane is of extreme rarity, that in many instances of pul- 
monary hemorrhage there is entire absence even of bronchial 
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congestion, and that the delicacy of the lung-tissue is such as to 
render it very liable to give way under conditions productive of 
extreme congestion and mechanical obstruction to the pulmonary 
circulation, the conclusion is inevitable, that the proper tissue 
of the lung is a much more frequent source of hemorrhage than 
the bronchial mucous membrane. 

But whatever its source, pulmonary hemorrhage is always a 
symptom of grave importance, as indicating interference with 
the circulation of vital organs. In some instances it may result 
from wounds or other mechanical injuries of the lung; in some, 
the heart may be the cause of the mischief, giving rise, by its 
diseased and irregular action, to undue congestion of the lung ; 
in others, the pressure of aneurismal tumors, or of tubercle, 
cancer, or other adventitious matter, may produce the same 
effect; in others, again, pneumonic congestion, or abscess, or 
gangrene, may be the cause of the bleeding ; in others, ulceration 
of the larynx, trachea, or bronchi ; whilst in certain instances, 
extreme congestion of the bronchial mucous membrane, more 
especially, when connected with a spansemic condition of the 
vital fluid, appears to lead to the outpouring of blood, irrespec- 
tive of any organic or permanent lesion. But mischief of a 
serious nature must have proceeded to some extent before hem- 
orrhage can occur. Even in those instances in which spitting 
of blood is commonly supposed to be independent of local mis- 
chief, and to be of little importance, as when it occurs after 
violent straining efforts, or in connection with diminished atmos- 
pheric pressure during the ascent of lofty mountains, my own 
observation has led me to take a more serious view than that 
usually entertained, and to believe that in these, as in other 
cases, there is usually some latent mischief in the chest — some 
local cause of pulmonary congestion — some mechanical inter- 
ference with the capillary circulation through the lungs. ^ In 

1 In this observation I am borne out by Dr. Walshe. In a sensible note 
(loc. cit., p. 470), heremai-ks — " Bonssingault, D'Orbigny, and EouUin make 
no reference to htemoptysis as ha\inu,' occurred in their ascents of the Andes ; 
De Saussure observed nothing of ilic xn t in the ascent of Mont Bhmc; and 
Mr. Albert Smith, whose medical education gives vahie to his testimon^y, in- 
sisting in his narrative on the difficulty of breathing experienced, is silent 
concerning expectoration of blood, and yet his party and guides numbered 
twenty-four." A large additional mass of similar evidence might now be 
adduced from the experience of members of the Alpine Club, as also from 
that of aeronauts who have rapidly attained to very high altitudes in balloons. 
Messrs. Glaisher and Coxwell, who in this way rose to the unexampled alti- 
tude of six miles, and nearly lost their lives through the rarefaction of the 
atmosphere, make no mention of spitting of blood in their detail of the 
symptoms which they experienced. For full details of this ascent see 
" British Med. Journ." for Dec. 13, 1862, p. 625. 
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several instances which have come before me, in which persons 
apparently in good health have spat blood, under one of the 
conditions above specified, I have known the symptoms of con- 
sumption set in, and run on rapidly, to a fatal termination. And 
although it is true that individuals are sometimes met with who 
have had haemoptysis more or less profuse, and who, neverthe- 
less, have attained to a good age, without the occurrence of 
phthisical symptoms, this fact does not invalidate the conclusion 
that their lungs are more or less organically diseased. The 
same fact is sometimes observed in persons who are descended 
from a consumptive stock, and who eventually die of phthisis. 
Indeed, nothing is more common than for spitting of blood to 
precede by many years the fatal development of tubercular 
disease ; and its occurrence only proves what most persons are 
prepared to admit, that tubercular disease of the lungs, if not 
extensive, may exist for an indefinite period in a quiescent state, 
without giving rise to symptoms of consumption, or, in other 
words, that persons who have tubercles in their lungs, if placed 
under circumstances favorable to their health, may live on for 
years in the enjoyment of fair average health, and, as post- 
mortem records clearly show, may die at an advanced age of 
some other disorder, without having manifested any symptom of 
consumption, with the one exception of spitting of blood. In 
short, if those cases are excluded in which the sputa are slightly 
specked or streaked with blood — as in certain instances, of 
severe congestive bronchitis — or are rusty-colored, from ad- 
mixture with it, as is often seen in acute pneumonia, the only 
exceptions I am disposed to admit to the fearful significance of 
haemoptysis, are those in which it results from blows on the 
chest, or from mechanical injury to the lung, or in which it 
occurs in women, vicariously to the menstrual discharge.^ In 
these cases, it seems occasionally to take place independently of 
structural pulmonary disease ; but post-mortem examination 
would of course be needed to verify the fact, and render it a 
matter of certainty. In default of this proof, it is only reason- 
able to suppose that although the pulmonary congestion may be 
referable to disorder of the menstrual function and vicarious 
action, yet that the bleeding is usually attributable to the ex- 
istence of latent tubercles, causing local pressure and obstruction 
of the pulmonary circulation. 

It follows, from what has been already stated, that haemoptysis, 

1 Most practitioners must have met with cases in point, but I would refer 
those who have not to a remarkable instance of vicarious menstruation from 
,the lungs recorded by Pinel, and quoted in Sir Thomas "Watson's " Lectures," 
ed. i, vol. ii, p. 140. 
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or the discharge of blood by expectoration, must always be re- 
gardedj as suggestive of organic disease of the chest. It does 
not necessarily indicate the fact, but it is sufficient to excite the 
gravest suspicion, and to render imperative a close and careful 
examination into the condition of the thoracic organs. It matters 
not whether the quantity of blood be small, — mere specks or 
streaks, — or whether it amounts to drachms or ounces; in either 
case its presence affords just cause for alarm. For although, 
as already stated, the researches of pathology oblige us to admit 
that hemorrhage may arise from a variety of causes, they have 
also served to establish the fact that it is most frequently con- 
nected with tuberculization of the lung; and to such an extent 
does this hold good, that spitting of blood is justly regarded as 
one of the earliest and most important signs of pulmonary con- 
sumption.^ 

The quantity of blood expectorated in different cases of pul- 
monary hemorrhage varies extremely. Sometimes it is so small 
as to escape observation; and at times, more especially in disease 
of the heart, is undistinguishable by the naked eye, although the 
microscope at once reveals blood-corpuscles in the sputa ; some- 
times, though rarely, it is so profuse, and is poured out so 
rapidly, that the patient is suffocated by it, or else dies from the 
effect of syncope ; more commonly, it is ejected slowly, a mouthful 
at a time, and in quantity varying from a few streaks to a tea- 
spoonful or several ounces. 

It is commonly supposed that the quantity of blood expecto- 
rated affords a trustworthy measure of the significance of pul- 
monary hemorrhage, and that a few slight streaks of blood are 
of little or no importance. They may arise, it is often said, 
from the throat, or may be the result of simple bronchitis. On 
the other hand, some physicians attach a fatal significance to 
every streak of blood in the sputa, and are disposed to doubt 
the correctness of those who would attribute such hemorrhage 
to simple congestion of the bronchial mucous membrane. Un- 
fortunately too, the matter, though of some practical importance,, 
does not admit of very positive decision. There cannot be a 
doubt that, in the majority of cases in which spitting of blood 
occurs, however small the quantity of blood may be, tubercles 
in an active or latent state are present in the lungs. The reve- 
lations of the stethoscope, corroborated as they are by inspec- 
tion in the dead-house, abundantly attest this naked fact. But 
this is not the whole question at issue. The point to be deter- 
mined is not simply whether spitting of blood is ever met with, 

1 For facts corroborative of this statement sec chap, iv of this treatise. 

]8 
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when there is no organic disease of the chest, but in what pro- 
portion of cases it occurs independently of structural mischief, 
and whether any clue to the condition of the chest can be ob- 
tained from the quantity of blood expectorated. And here we 
find ourselves completely at fault. Experience undoubtedly 
overrules the dicta of those who would deny the occurrence of 
hemorrhage as a result of simple pulmonary congestion ; for on 
several occasions I have traced cases to the dead-house of St. 
George's Hospital, in which there has not existed any organic 
disease, in the chest, and in which, nevertheless, haemoptysis, to 
a greater or less extent, has been observed during life. At the 
same time it justifies the most positive statement that such an 
occurrence is comparatively rare. From the nature of the case, 
it is impossible to obtain trustworthy statistics to throw any 
light on the proportion of cases in which spitting of blood occurs 
irrespectively of organic mischief, or to show the relative sig- 
nificance of slight streaks of blood and of drachms or ounces of 
blood in the expectoration. Nevertheless, as on the one hand 
there is abundant evidence to prove that slight streaks of blood 
are often indicative of the presence of tubercles, and on the other 
cases have been met with in which a considerable quantity of 
blood has been ejected by coughing, as the result of simple pul- 
monary congestion, it is fair to conclude that no reliance can be 
placed upon the mere quantity of blood as a test of the condi- 
tion of the lungs and air-passages. In short, spitting of blood 
is itself a fact of grave clinical significance ; but in most in- 
stances the quantity of the blood ejected adds little or nothing 
to the information it affbrds. The only exception to this gen- 
eral rule is in the case of very profuse haemoptysis. This, if 
unconnected with suspended menstruation, can only arise from 
excessive congestion of the lungs, or from the giving way of a 
large vessel. In the former case, it may be occasioned by 
mechanical causes, as by the pressure of tubercle or other matter 
in the lung, or by the regurgitation of blood through a diseased 
mitral orifice; in the latter it may result from ulceration of one 
of the pulmonary vessels produced by the presence of tubercle 
or othgr foreign matter in the lung, or from the oozing or bursting 
of an aneurismal tumor ; it cannot be attributable to mere idio- 
pathic congestion. 

Again, the color of the blood in haemoptysis is not to be 
depended on as a proof either of the source of the hemorrhage, 
or of the condition of the parts from which it originates. The 
blood is usually florid, but it may be dark- colored, or almost 
black; or it may be partly of an arterial, and partly of a venous 
tint ; it is generally frothy, from admixture of air, and is man- 
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ifestly ejected by the act of coughing ; but if it be more profuse, 
it may escape in gulps from the mouth in a non-aerated condi- 
tion, or may even give rise to reflex actions, which may induce 
the patient to declare that it was ejected by vomiting, and not 
by coughing. 

Indeed, the whole question of pulmonary hemorrhage is in- 
volved in considerable difficulty. Not only does doubt sometimes 
arise as to whether spitting of blood is or is not connected with 
structural changes witliin the chest, but much uncertainty may 
be felt as to whether blood ejected from the mouth is derived 
from any portion of the respiratory apparatus. Even Avhen the 
blood observed in the sputa results from pulmonary hemorrhage, 
patients first become conscious of its presence Avhen it reaches 
the posterior fauces. They are apt, therefore, to assert, with 
the greatest confidence, that it is derived from the throat, and 
not from the chest. In like manner, they will sometimes refer 
it to the gums, the mouth, or the posterior nares. The mere 
appearance of the blood will not serve to elucidate the subject; 
but a close investigation into the state of the mouth and the 
pharynx, will generally show whether the hemorrhage is refera- 
ble to either of the sources indicated by the patient. And as 
the determination of the question is a matter of great importance, 
the student should make a careful examination, so as not to be 
misled by the earnestness of the patient's assertions. 

Another source of difficulty in the diagnosis of haemoptysis is 
the occurrence of hsematemesis, or vomiting of blood from the 
stomach. It has been already stated, that in severe cases of 
hemorrhage frpm the lungs, blood is ejected rapidly by mouth- 
fuls, and that its ejection is sometimes accompanied by efllbrts 
which the patient is unable to distinguish from vomiting. Hence, 
persons who have had a severe attack of hcemoptysis will often 
assert that they have suffered from "vomiting of blood;" and 
even when closely questioned on the subject, will deny that they 
brought up the blood by coughing. But if care be exercised in 
conducting the inquiry, facts may generally be elicited calculated 
to throw light on the real nature of the malady. In cases of 
spitting of blood, the family and personal history of the patient 
will generally indicate the probability of disease of the chest; 
and in corroboration of the information thus obtained, the face 
will usually be found flushed, and the pulse excited, full, and 
bounding; the seizure will have been preceded by more or less 
shortness of breath, a slight hacking cough, a sense of weight or 
tightness in the chest, and a tickling at the top of the larynx; 
the blood will be frothy and usually of a florid color ; and al- 
though the greater part of it may have been brought up in the 
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course of a few minutes, yet blood-streaked or blood-stained 
sputa will continue to be expectorated for a considerable time 
after "tbe bursting of the bloodvessel." On the other hand, 
hgematemesis is usually preceded by a sense of weight and un- 
easiness at the pit of the stomach, and is sometimes followed by 
tenderness on pressure; the patient's face and lips are blanched, 
and his pulse is seldom so excited as in haemoptysis, and is weak, 
rather than full and bounding; the blood ejected is non-aerated, 
and, unless the hemorrhage occurs rapidlj' from ulceration of an 
artery in the stomach, is of a dark venous hue; it is brought up 
suddenly, and the vomiting is not followed, as in haemoptysis, by 
the expectoration of blood-streaked or blood-stained sputa, and 
the stools are dark-colored and pitch like in appearance, from 
the quantity of blood they contain — a circumstance which never 
occurs in haemoptysis, unless blood has been accidentally or wil- 
fully swallowed. Thus, the general symptoms alone will suffice, 
in most instances, to stamp the case as one of haemoptysis; but 
no positive conclusion ought to be drawn, and no opinion ex- 
pressed, until the chest has been carefully examined. For al- 
though, on the one hand, spitting of blood may occur before any 
distinct evidence can be obtained of structural mischief in the 
lungs, and on the other, haeraatemesis may take place in persons 
whose lungs are structurally diseased, yet these coincidences are 
so rarely met with, that the finding of liquid bubbling rales in 
some portion of one or both lungs would go far towards solving 
any doubt as to the blood being derived from the chest. 

When pulmonary hemorrhage occurs, it may or may not give 
rise to consolidation, or to rupture of the tissue of the lungs. 
Ordinarily, when the quantity of blood poured out is small, it is 
ejected by cough before coagulation takes place, and no local ill 
results ensue ; but when the bleeding is more profuse, and es- 
pecially in regurgitant disease of the mitral valve, when great 
impediment exists to the onward flow of blood through the lungs, 
the air-cells and terminal bronchi may become distended with 
coagulated blood, forming firm nodulated masses, of from half an 
inch to four inches in diameter, blackish red, or even black in 
appearance, impervious to air, inelastic, and excessively firm to 
the touch. The masses thus formed constitute what has been 
termed "pulmonary apoplexy" — a singularly bad and inappro- 
priate term, but one which was introduced by Laennec, and has 
obtained unusual currency in the profession. This form of local 
mischief is not produced by hemorrhage from any particular 
source; it may occur whenever blood is present in the air-pas- 
sages, and finds its way into the air-vesicles. Sir Thomas Wat- 
son gives a case in which it resulted from blood which trickled 
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down, through the windpipe, into the lungs, during an attack of 
bleeding which resulted from ulceration of the lingual artery ;^ 
and most persons who have had frequent opportunities of witness- 
ing post-mortem investigations, must have met with cases in 
■which it has arisen in connection with hemorrhage in cases of 
consumption. Nevertheless, it may be stated, that disease of 
the left side of the heart is the principal, though not the invari- 
able cause of its occurrence. If the outpouring of blood into the 
air-cells does not produce rupture of the pulmonary tissue, the 
apoplectic masses, though irregularly shaped, are clearly cir- 
cumscribed and sharply defined, consisting of one or more lob- 
ules, firml}'' blocked up with fibrine; whereas if, as sometimes hap- 
pens, the texture of the lungs gives way, and admits of blood 
infiltrating the interlobular areolar tissue, the pulmonary apo- 
plexy is diffused, and the characteristic sharp outline of the lob- 
ular form of the mischief is wanting. The former variety of 
mischief is by no means uncommon, and usually accompanies 
enlargement of the left cavities of the heart, and inefiiciency of 
the mitral valve. The latter is rare, and is seldom met with ex- 
cept as the result of mechanical injury to the chest, or the burst- 
ing of an aneurism, or the giving way of a large vessel, in con- 
sequence of ulceration. The one is commonly found affecting 
both lungs, the other is almost always confined to one lung; the 
first generally implicates several portions of the lungs, the last 
is usually confined to one portion of the lung. Neither the one 
form nor the other is necessarily accompanied by h<nemoptysis, 
though spitting of blood is usually an attendant symptom of both, 
and affords the principal evidence we can obtain of their occur- • 
rence. 

When the bleeding is very profuse, the blood may not only 
break up the tissue of the lung, but may burst through its serous 
envelope and escape into the pleural cavity. Many cases are 
on record of death produced in this manner.^ 

The local effects produced by outpourings of blood in the 
lungs will be seen by reference to the subjoined description ; the 
physical signs to which they give rise are subsequently given 
in detail : 

Morbid Changes. 
The tissue of the lungs and the bronchial mucous membrane 
' Soe "Watson's Loctures," od. i, vol. ii, pp. 146-7. 

2 Spo Dr. Patterson's "Observations on Pulmonary Apoplexy proving 
Fatal by Rupture of the Periphery of the Lunsj by Effusion of Blood into 
the Pleiira," in the " Edin. Med. "and Surg. Journ." for January, 1846. 
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are much congested, and sometimes, though rarely, there is 
ulceration of the mucous surface. Tuberculous or other deposit 
in the lung, or aneurismal or other tumors, pressing on the lungs 
and producing distension and rupture of the capillaries, or, in 
some rare instances, ulceration of a large vessel, or insufficiency 
of the valves on the left side of the heart, are seen to be the 
cause of its occurrence. 

When pulmonary apoplexy exists, it is usually found in the 
lower and posterior portion of the lungs, though it is sometimes 
near their anterior surface. It causes a distinct projection of 
the pleura if it is situated near the surface of the lung, and if, 
as sometimes happens, the pleura gives way, blood may be found 
in the pleural cavity. The air-cells implicated in the apoplectic 
mass are blocked up with coagulated blood, and there may or 
may not be laceration of the lung-tissue. If there is no giving 
Avay of the lung-structure, there are seen on the surface of the 
lung one or more sharply defined nodulated masses of solidified 
tissue, varying from half an inch to four inches in diameter. 
These masses are of a blackish-red color, inelastic, and ex- 
cessively firm to the touch, do not crepitate on pressure, and 
sink instantly when placed in water. On section, they present 
a dry and nearly homogeneous surface, sometimes slightly gran- 
ular, from which a small quantity of dark, grumous blood can 
be obtained by scraping. In some few instances, a small clot 
of loosely coagulated blood exists in the centre of the apoplectic 
clot. The adjacent lung-tissue is sometimes inflamed, in which 
case it is loaded with a sero-sanguineous, but frothy fluid. 
Under these circumstances washing with Avater will remove the 
inflammatory exudation, and expose the outline of the apoplectic 
mass. 

If laceration of the lung-tissue has occurred, the defined out- 
line of the lobular form of the disease will be absent, in conse- 
quence of the blood having passed in all directions into the 
interlobular cellular tissue; and the apoplectic mass will consist 
of coagulated blood, of various degrees of firmness, intermixed 
with portions of broken-down and disorganized pulmonary tissue. 
In some rare instances suppuration and gangrene will have oc- 
curred in the apoplectic mass. 

As resolution takes place, the tint of the coagulum becomes 
lighter, and passes into a brownish and then into a yellowish red. 
The effused matter gradually softens, and is converted into a 
yellowish or rusty-colored fluid, which is removed by expectora- 
tion and absorption. The bronchi once permeable, air is read- 
mitted, the proper lung-tissue reappears, and the abnormal firm- 
ness and density of the afi'ected portion pass oif. 
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Physical Signs. 

When the hemorrhage from the lungs is slight, and pulmonary 
apoplexy does not occur, neither inspection, palpation, nor per- 
cussion afibrds any information as to the seat or amount of the 
bleeding. Auscultation, however, will usually reveal a thin 
bubbling rale at the spot whence the blood is derived. 

When the bleeding is more profuse, and accompanied by pul- 
monary apoplexy, an abundant bubbling rale will be heard at 
the seat of effusion, and will continue until coagulation takes 
place. Then of course all bubbling will cease, and the existence 
or non-existence of physical signs of the mischief which has oc- 
curred will depend upon the seat and extent of that mischief. 

If the bleeding be slight and deeply seated in the lung, all 
signs of its existence will cease with the coagulation of the blood. 
The amount of blood effused will not seriously impair the motion 
of the chest, and neither inspection, palpation, percussion, nor 
auscultation will avail to discover its seat. 

If the nodulated masses of solidified lung-tissue lie super- 
ficially, percussion and auscultation may possibly yield some 
evidence of the mischief; but positive information can be rarely 
thus obtained if the nodules are few and small. 

When the hemorrhage is more profuse, and the patches of 
pulmonary apoplexy are larger and lie superficially, palpation, 
percussion, and auscultation may all furnish evidence of the seat 
of mischief. 

In this case percussion will elicit 'a dull tone over a space 
corresponding to the extent of lung implicated. 

Auscultation will detect a diminution or entire absence of the 
respiratory murmur over the affected portions, and coarse 
breathing, possibly accompanied by bubbling, in their immediate 
vicinity. 

When the apoplectic mass is large, and is traversed by a good- 
sized permeable bronchus, hollow breathing and increased res- 
onance of the voice may be heard, and palpation will make us 
aware of increased vocal fremitus. 

With the progress of resolution, the hollowness of the breathing 
and the increase of the vocal resonance cease, rales of all kinds 
begin to be heard over the affected parts, and ultimately are 
replaced by natural vesicular breathing. 

If, instead of undergoing resolution, pulmonary apoplexy is 
followed by pneumonic abscess or gangrene, the signs of these 
several afiections will be met with instead of the signs of reso- 
lution. 
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Thus, then, it will be seen that the most careful physical 
examination of the chest will often fail in throwing much light 
upon the source of pulmonary hemorrhage, and that were it not 
for the occurrence of hsemoptysis, we should often remain in 
ignorance of its existence. But it is otherwise in regard to the 
diseases from which the spitting of blood originates. When once 
the appearance of blood in the sputa has directed attention to 
the condition of the chest, the physical signs will usually enable 
us to determine the precise character of the mischief present ; 
and in the great majority of cases they Avill teach us that, what- 
ever the seat of the bleeding, its occurrence is attributable to 
tubei'cular disease of the lung, or to disease of the left side of 
the heart. 

The treatment of spitting of blood must be varied according 
to the extent and probable cause of the hemorrhage. If the 
heart be the organ at fault, digitalis, aconite, or the veratrum 
viride, which exercise a controlling influence over its action, 
should be administered internally, together with a few doses of 
calomel to unload the liver, and saline purges to draw off watery 
evacuations from the bowels, and so to relieve the circulation ; 
at the same time venesection may be had recourse to, and cup- 
ping or dry cupping between the shoulders should be employed 
to mitigate the local congestion. Perfect rest must be strictly 
enjoined, all mental excitement avoided, and the diet restricted 
to milk, barley-water, iced lemonade, and other cooling beverages. 
In the most frequent form of spitting of blood, viz., that which 
is attendant upon tubercular disease of the lung, when the quan- 
tity of blood ejected is small — not exceeding a teaspoonful — 
and where the hemorrhage is unattended by febrile excitement 
and symptoms of general engorgement of the lungs, little heed 
need be paid to its occurrence ; the bleeding is nature's mode of 
relieving temporary locnl congestion, and will prove beneficial 
rather than hurtful. The diet need not be altered, nor tonic 
medicines discontinued ; and the utmost that is necessary or likely 
to prove useful in the Avay of special treatment, is dry cupping 
between the shoulders, a dose of calomel or blue pill if the liver 
be inactive, a saline purge to produce a free, watery evacuation, 
and the administration of the mineral acids in combination with 
digitalis, tonics, and cod-liver oil. 

If the hemorrhage, though scanty, be attended with feverish 
heat of skin and excessive vascular action, it will not be safe to 
continue the use of tonic medicines or a stimulatino; diet. The 
patient must be kept low for some time, and active measures must 
be taken to subdue the feverish excitement of the system. He 
should remain in bed, with his head and shoulders elevated ; a 
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free circulation of cool air should be kept up in the room in 
which he lies, his mind should not be disturbed, and silence 
should be enjoined. Iced water should be his drink, and his 
diet restricted to barley-water, cold milk, whey, and cold beef- 
tea. A free action of the liver must be sustained ; and cooling 
saline purgatives should be given, with a view not only to relieve 
the vessels, but prevent the effort of straining at stool. The 
excitement of the nervous and vascular systems should be tran- 
quillized by salines, with tartar emetic, digitalis, the veratrum 
viride, and opium ; and if local congestion be excessive, the aid 
of dry cupping or cupping, or even venesection, must be had re- 
course to. In the latter case, small and repeated bloodlettings, 
from six to ten ounces, according to the constitution of the indi- 
vidual, appear to answer better than a single full bleeding, and 
venesection from the arm has proved more serviceable in my hands 
than the loss of blood by cupping ; the blood is drawn more quickly, 
and the effect on the pulse is more decided. But whether venesec- 
tion from the arm or cupping be employed, dry cupping between 
the shoulders ought never to be neglected. In most instances, it 
will supersede the necessity for bloodletting, and it is at all times 
a valuable adjunct to venesection in removing pulmonary con- 
gestion. Leeches in these cases prove comparatively useless. 

If the hemorrhage be profuse, the question cannot arise as to 
what measures are best suited to the patient's constitution, or 
the malady under which he is laboring. The sole point to be 
decided is how to stay the bleeding, and obviate the tendency to 
death. A variety of remedies have been employed for this pur- 
pose, amongst which I may mention, as having received the 
greatest amount of testimony in their favor, venesection, cup- 
ping, dry cupping, the application of ice down the spine, tartar 
emetic, acetate of lead and opium, gallic acid, sulphuric acid, 
alum, matico, ergot of rye, and turpentine. My own experience 
leads me to testify most strongly in favor of repeated dry cup- 
ping, aided by the internal administration of full doses of digit- 
alis, either alone or in combination with turpentine.^ If gallic 
acid is had recourse to, it should be given every hour, in eight- 
or ten-grain doses, until the hemorrhage is subdued, or until a 
dark-green color in the sputa indicates its action on the system; 
or, if lead be employed, it should be given in doses of two or 
three grains, combined with dilute acetic acid and laudanum, 
after the method recommended by the late Dr. Anthony T. 
Thomson, and the dose should be repeated every hour or every 
two or three hours, according to the urgency of the symptoms. 

1 3;jss to ^ij of the tincture, or gr. vj to gr. viij of the powder daily. 



282 



ACEPHALOCYSTS IN THE LUNGS. 



If the aid of turpentine is invoked, it should he administered at 
brief intervals, in half-drachLQ doses. 

If any symptoms of sinking arise, they must he met hy dif- 
fusible stimulants, and must he treated on general principles, 
without reference to the nature of the miscliief in the chest, 
Meanvvliile, the administration of those remedies which are 
calculated to control the bleeding should be perseveringly con- 
tinued. 

A few words may be added by way of caution. During con- 
valescence from an attack of haemoptysis, and for some time 
afterAvards, the patient should be advised to keep perfectly quiet 
and free from bodily or mental excitement. Especially is this 
the case when the hemorrhage has resulted from disease of the 
heart. Nothing is more likely to determine its recurrence than 
public speaking, or whatever puts a strain upon the organs of 
respiration ; or than violent bodily exertion, which accelerates 
the circulation and increases vascular action ; or than mental 
excitement, which also hurries the heart's action, produces pul- 
monary congestion, and thus proves equally prejudicial. These 
are dangers which may be avoided if the patient is duly warned 
against them ; and it behooves us therefore to place them clearly 
before him ere he is permitted to return to the ordinary avoca- 
tions of life. 

Acephalocysts in the Lungs. 

Hydatids sometimes exist in the lungs, having been developed 
in the pulmonary tissue, or having found their way there from 
the liver. When developed in the lung, they may remain there 
for some time without giving rise to notable disturbance ; but as 
they gradually enlarge, they exert pressure on the surrounding 
tissues, and may occasion haemoptysis, bronchitis, pneumonia, 
or even gangrene. In some instances they have been known to 
cause perforation of the pleura and give rise to pneumothorax ; 
and they may also make their way through the diaphragm. 

If the chest be examined whilst as yet they are in a quies- 
cent state, and are small, and have not occasioned local irri- 
tation, the breathing may be coarse and harsh in their immedi- 
ate vicinity, and there will probably be prolongation of the 
expiratory sound ; but if they chance to be deeply seated in the 
lung, these symptoms will be masked by the normal sounds 
emitted by the healthy lung-tissue which lies between them and 
the chest-walls. 

As they enlarge and excite bronchitis, pneumonia, or pleurisy, 
the general symptoms and physical signs of those diseases will 
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be present ; and unless some portion of an acephalocyst be ex- 
pectorated, or the booklets of the echinococcus be discovered by 
the microscope, there will be nothing to point to the true nature 
of the disease. 

Not unfrequently, the general symptoms are those of rapidly 
progressive phthisis — cough with muco-purulent expectoration, 
spitting of blood, night-sweats and emaciation — while the phys- 
ical signs may at first consist of dulness on percussion, absence 
of breathing over the seat of the cyst, and rales and rhonchi 
with prolongation of the expiratory sound in its vicinity. When, 
after a time, the cyst bursts, there may be hollow breathing, 
with gurgling and pectoriloquy, just as in any other cavity 
which has established a free communication with the upper air- 
passages. Here, again, the discovery of a portion of a cyst, or 
of the booklets of the echinococcus in the sputa, will alone en- 
able us to determine the nature of , the disease. 

When the cyst makes its way into the lungs from the liver, 
the pulmonary mischief will have been preceded by hepatic symp- 
toms, and almost certainly by a sharp attack of pleurisy. At 
length the patient is somewhat suddenly attacked with extreme 
distress and difficulty of breathing; his countenance becomes 
anxious, his features collapsed, the skin clammy and more or less 
livid, and the extremities cold ; incessant paroxysmal cough 
supervenes, vomiting occurs, and by degrees he becomes more 
or less deeply jaundiced. Then come symptoms of acute pneu- 
monia and pulmonary consolidation, followed by the physical 
signs of excavation, the expectoration at the same time passing 
through every variety of tint and consistence, from that of slightly 
rusty-colored mucus to that of deeply bile-tinged, muco-purulent 
matter, or of a dark brown colored fetid fluid, containing shreds 
of lung-tissue and entire hydatids, or portions of hydatid cysts. 

In this case, as in those already referred to, the discovery of 
the hydatid cysts, or of the booklets of the echinococcus, con- 
stitutes the only distinguishing mark of the disease, as the gen- 
eral symptoms and physical signs might be attributable to simple 
hepatic abscess making its way out though the lungs. 

In all instances in which acephalocysts are met with in the 
lungs, the issue of the case is extremely doubtful. When they 
are developed in the pulmonary organs, statistics seem to show 
that although the symptoms which attend their rejection are 
very severe, and may continue for many months, yet that re- 
covery may be brought about in nearly half the cases; wdiereas, 
when they make their Avay into the lungs from the liver, the 
constitutional disturbance is so great as to leave little hope of 
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recovery. Nevertheless recovery has been noted in a few ex- 
ceptional cases. 

Treatment is of little avail in these cases of intrathoracic 
hydatids. We know of no means of destroying the acephalocyst 
or inducing its expulsion. Possibly, however, an exception may 
be made in reference to turpentine. Knowing as we do how 
powerful are the anthelmintic properties of this drug, and the 
readiness with Avhich it finds its way into the circulation, it seems 
fair to conclude that if given in repeated doses for a considerable 
length of time it might lead to the death of the acephalocyst, 
and thus promote the recovery of the patient. An opportunity 
has not occurred to me to put this treatment to the test, but on 
general grounds it appears to deserve a trial. In the event of 
its failure, the only rational means to be adopted for our patient's 
relief are those which are calculated to mitigate pain, assist ex- 
pectoration, and sustain the failing power of the system. Opium, 
ether, the various expectorants and alcoholic stimulants are of 
the greatest service, and counter-irritants are useful in relieving 
the local inflammation. As soon as the first severity of the 
symptoms has subsided, tonics must be given freely, and the 
strength sustained by a nutritious diet. 



CHAPTER III. 

BRONCHITIS. 

Tins disease is essentially an affection of the bronchial mucous 
membrane, and may arise from any cause, whether mechanical, 
constitutional, or epidemic, which excites irritation, congestion, 
and inflammation of that membrane. Thus it may follow the 
inhalation of the fine metallic particles which result from needle- 
grinding and other similar occupations; it is a prominent 
symptom of the so-called " hay-asthma," a disorder attributable 
to the inhalation of the pollen of the AntJioxanthum odoratxim^ 
or sweet-scented spring grass,^ and it is a frequent accompani- 
ment of the local congestion induced by heart disease, aneuris- 
mal pressure, and other similar causes ; it occurs as a consequence 
of the disordered condition of blood Avhich accompanies tubercu- 
losis, albuminuria, gout, and other constitutional disorders; and 

1 ScG a paper by Mr. Gordon in " Med. Gazette,"' vol. iv. 
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it is a common attendant on continued fever, the various ex- 
anthemata, and those epidemic and endemic influences which 
occasion influenza and common catarrh. 

The disease may occur either in an acute or in a chronic form. 
The acute disease is generally ushered in by symptoms of a so- 
called " cold" — chilliness, followed by heat of skin, the tempera- 
ture ranging from 99.5° to 102.5°, general lassitude and aching of 
the limbs, uneasiness about the frontal sinuses, sneezing, running 
at the nose, sore throat, and hoarseness. These symptoms are 
soon followed by a sensation of roughness and tickling in the 
windpipe, with frequent dry cough, more or less tightness or 
uneasiness behind the sternum, and soreness diffused over the 
front of the chest. The cough aggravates the pain in the chest, 
and when severe and dry, as it usually is at first, produces a dis- 
tressing sense of tearing; but in the course of a few hours, or 
after the lapse of a few days, it commonly becomes looser, and 
is then accompanied by the expectoration of a thin, saltish, 
frothy mucus, sometimes streaked with blood. This gradually 
increases in quantity, changes its character, and for some days 
becomes glaii-y, semi-transparent, and of a faintly yellowish color. 
Subsequently it assumes a grayish or greenish yellow tint, and 
is characterized by more or less opacity and viscidity. If the 
attack has been severe, or if the patient be weak, the secretion 
after a time becomes distinctly muco-purulent, and, in some in- 
stances, may even lose its glairiness altogether, and present the 
character of thoroughly opaque nummulated sputa. This is the 
course of events when the attack is passing off, which it usually 
does in favorable cases between the fourth and tenth da.js of the 
disease. But it often happens that the expectoration loses its 
opaque and puriform character, and again becomes frothy, glairy, 
and tenacious. This indicates a return or an extension of the 
inflammation; so that the precise character of the bronchial 
secretion forms a valuable guide to treatment. The respiration 
and the pulse are both increased in frequency; the former com- 
paratively m(^re so than the latter, but the precise frequency of 
the respiration, and the existence or non-existence of actual 
dyspnoea, varies with the extent of the bronchial affection, and 
the freedom with which the secretion is expectorated. When 
the larger and medium-sized air-passages are alone affected, and 
expectoration is free, and secretion not excessive, the oppression 
of the breathing seldom amounts to actual dyspnoea; but if the 
air-passages are widely implicated, and the mischief extends to 
the capillary air-tubes, the symptoms are much more urgent. 
There is then a dreadful sense of tightness and oppression at the 
chest, with dyspnoea and excessive restlessness ; the patient sits 
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erect in bed, or with bis body bent forwards; the countenance 
is anxious, the pulse quick, the face flushed, and the skin hot, 
and sometimes moist, while distension of the jugular veins, and 
more or less lividity of the lips, cheeks, and general surface, 
extending even to the fingers' ends, betoken impediment to the 
circulation through the right side of the heart, as a consequence 
of the widespread mischief in the lungs. If the disease ter- 
minates favorably, the symptoms of oppressed breathing gradually 
pass off ; the cough becomes less constant ; the expectoration 
continues free, the pulse and the respiration decrease in frequency, 
and the body resumes its normal temperature. But in cases 
tending to a fatal termination a different train of sj^mptoms is 
observed : exhaustion becomes a prominent feature of the case ; 
the patient unable any longer to support himself erect, sinks 
gradually in bed, until his head is scarcely raised above the 
shoulders ; the lividity of the countenance increases, drowsiness 
ensues, the pulse rises in frequency, but, in consequence of the 
increasing impediment to the circulation and the formation of 
clots in the right cavities of the heart, it becomes irregular or 
intermittent, and decreases in force ; the temperature of the 
body falls below the normal standard, and the surface becomes 
covered with a cold, clammy perspiration. Meanwhile the cough 
decreases ; the breathing, though more rapid, is carried on more 
tranquilly ; the sputa almost cease, in consequence of the want 
of power to expectorate, and the air-passages become gradually 
more and more loaded. After lying for some time in an uncon- 
scious or semi-conscious state, varied only by wandering or oc- 
casional delirium, and sometimes by slight convulsions, the patient 
dies ultimately from suffocation, or from apncea resulting from 
the arrest of the circulation through the lungs in consequence of 
the coagulation of the blood in the pulmonary arteries and in the 
right cavities of the heart. 

The prognosis of acute bronchitis is always doubtful, espe- 
cially in elderly persons. When the capillary air-tubes are 
involved in the mischief the disease is of extreme gravity, at 
whatever age it may occur ; but in bo^diood and in the middle 
period of life recovery usually takes place if the medium-sized 
bronchi only are implicated, and the patient applies early for 
advice. In infancy and in old age it is of more serious import, 
and a very guarded opinion should be given as to its issue. In 
childhood and early manhood recovery is the rule rather than 
the exception, and the issue is determined mainly by the time 
at which the treatment is commenced, and the care and judgment 
displayed in the management of the case. But in advanced 
years the condition of the heart and the existence or non-cxist- 
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ence of emphysema have an all-important bearing on the prog- 
ress and issue of the case. However mild the attack may appear 
at its onset, it must not be regarded too lightly. When the 
lungs are emphysematous and the heart is feeble and dilated, 
comparatively little disturbance of the respiration is needed to 
throw a grave impediment in the way of the heart's action. 
Distress of breathing, with lividity of the surface, readily ensues, 
and a tendency is soon manifested to the formation of clots in 
the right cavities of the heart. The prognosis, therefore, under 
the circumstances referred to, should always be guarded, even 
from the first, and still more so as soon as the slightest lividity 
of the lips and congestion of the capillary vessels of the face 
ensues. If under these conditions the heart's action becomes 
irregular and intermittent, the result in the majority of cases 
will be fatal. 

The morbid changes induced in the bronchial tubes, and the 
physical signs resulting therefrom, will be more readily under- 
stood in their mutual relation, when viewed together at the 
diiferent stages of the disease. 

Morbid Changes. 

1st. Dry Stage. 

This stage is marked by congestion of the vessels of the bron- 
chial mucous membrane, with arrest of its natural exhalation or 
secretion, and consequent redness, dryness, and roughness of its 
surface ; there is fulness or thickening of the substance of the 
membrane, dependent in part on turgescence of the vessels, in 
part on infiltration of the submucous tissue, which give rise to 
diminution more or less irregular in the calibre of the affected 
air-tubes. These changes are seldom visible to the naked eye 
beyond the fourth or fifth division of the bronchi ; but they may 
extend to the smallest ramifications of the air-tubes, as in so- 
called capillary bronchitis. They are not confined to any por- 
tion of the lungs, but where the disease is not associated with 
tubercles, the lower and posterior parts are their most frequent 
seat. There is reason to believe that throughout the complaint, 
but especially in its early stages, there may be, and often is, 
spasmodic contraction of the circular muscular fibres of the 
bronchi. 

2d. Moist Stage. 
The congestion and dryness of the bronchial lining membrane, 
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which mark the first stage of the attack, is followed by the 
secretion of mucus more or less frothy, viscid, and tenacious, 
as already described. The air-tubes are generally somewhat 
dilated ; their lining membrane is swollen, of a dark venous 
color, and often softened, and ulceration may be detected occa- 
sionall}^ on its surface; the mucus or muco-purulent secretion 
is more or less closely adherent to the membrane. Microscopi- 
cally, the thin watery portion of the secretion consists of a 
serous fluid, loaded with young abortive, epithelial cells ; the 
thicker semi-transparent portion consists of a tenacious fluid, 
resembling white of egg, containing mucus corpuscles, and 
patches of small-sized epithelium; the opaque variety contains 
epithelium, pus, and mucus globules, some few blood-discs, 
exudation-cells, and granular matter. In the rare form of the 
disease, Avhich has been styled "plastic bronchitis," lymph is 
poured out, forming a false membrane, Avhich is ejected as a 
cast of the bronchial tubes. In fatal cases, the trachea and 
bronchi are found blocked up by secretion resembling that ex- 
pectorated during life, the lungs are more or less distended with 
air, in consequence of its inability to escape through the ob- 
structed tubes, and the right cavities of the heart are filled with 
clots. Emphysema frequently complicates the morbid changes 
which result from this disease, and so occasionally do pulmo- 
nary collapse and pneumonia. 



Physical Signs. 

1st. Dry Stage. 

Inspection shows nothing more than hurried respiration. 
Palpation seldom aff"ords much information, but rhonchial 
vibration is sometimes perceptible. 
Percussion. — The sounds are normal. 

Auscultatioti. — The respiratory murmur is simply exaggerated 
over the non-affected portions of the lungs ; but over the aifected 
portions the sound of respiration is coarse, dry, and harsh, ac- 
companied and ultimately replaced by rhonchi, or sounds of 
vibration which, coiteris paribus, are of a higher or lower pitch 
according to the size of the tubes in which they take their origin. 
The expiration is someAvhat prolonged; the vocal resonance is 
not materially altered. 

2d. Moist Stage. 
Inspection reveals hurried breathing, with increase in the 
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abdominal, and decrease in the thoracic expansion. If the 
dyspnoea be excessive, the lower portion of the sternum may 
even fall in during inspiration. The expiratory movements 
are prolonged and manifestly inefficient. 

Palpation detects the existence of rhonchial vibration. The 
vocal fremitus varies ; sometimes it exceeds, at others falls short 
of the normal standard. 

Percussion. — The sounds are almost normal, except in certain 
instances, in which congestion or oedema of the lung, with exces- 
sive collection of secretion in the air-tubes leads to dulness at 
the posterior and inferior portions of the chest ; in others, which 
occur more especially in children, in which obstruction of a 
large bronchus by a plug of thickened mucus causes pulmonary 
collapse, with corresponding local diminution in the clearness 
of the percussion-note ; and in others, again, in which emphy- 
sema exists, and the clearness and fulness of the percussion- 
sound is thereby abnormally raised. 

Auscultation. — The pulmonary breathing is impaired or sup- 
pressed, and replaced by rhonchi, which are grave or high-pitched, 
and by rales or sounds of bubbling, which are larger or smaller 
according to the size of the tube in which they originate. In 
capillary bronchitis, a fine or minute bubbling is heard during 
inspiration and expiration, most commoply at the bases of 
both lungs, posteriorly. The vocal resonance is not materially 
altered. 

Acute idiopathic bronchitis commonly aifects both lungs simul- 
taneously and attacks the middle, lower, and posterior parts ; 
whereas bronchitis connected with tlie deposit of tubercles ordi- 
narily selects the upper lobes. Its prognosis is extremely 
serious at all ages ; for although, when it is confined to the 
larger tubes, it does not usually prove fatal except to infants 
and to aged debilitated persons, yet when it is extensively dif- 
fused throughout the lungs, and involves the smaller air-passages, 
constituting what is termed "capillary bronchitis," it is attended 
in all cases by excessive dyspnoea, and is fraught with danger 
even to the middle-aged and vigorous adult. The latter, if 
seen early in the attack and treated judiciously, may be rescued 
in most instances from the eff'ect of its fury ; but so serious is 
the disease when occurring in infants and in aged, debilitated 
persons, whose hearts are fatty and feeble, that it proves fatal 
to above one-half of those attacked. The inflammation is most 
severe and most Avidely diffused when the expectoration is pro- 
fuse ; and the danger is great in proportion to the frequency of 
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the respiration, the lividity of the surface, the feebleness of the 
heart, and the frequency and irregularity of the pulse. 

Capillary bronchitis has been mistaken for inflammation of 
the lungs in consequence of the sound of bubbling heard in the 
former disease being sometimes as fine and crepitant as in cases 
of pneumonia. But the absence of severe rigors at the outset 
of the attack, the comparative coolness and occasional moistness 
of the skin, the clearness or resonance of the percussion-note 
over the affected portions of the lungs, the absence of tubular 
1 reathing, the non-existence of rusty-colored expectoration, and 
the occurrence of rales during expiration as well as during in- 
spiration, together serve as distinguishing marks of the former 
malady. 

The treatment of acute bronchitis must be varied, not only 
with the type and severity of the attack, but with the age, 
strength, and constitutional power of the patient. If the at- 
tack declares itself as a "common cold," there is seldom much 
necessity in the first instance for any active treatment. A full 
dose of opium, either alone or combined with a tumbler of white 
wine whey, or some other hot alcoholic stimulant, will sometimes 
suffice to check the disease ; or, if there be so much febrile ex- 
citement as to render such treatment inexpedient, a hot air or 
hot water bath or a hot leg bath, followed by an ammoniated 
saline draught, combined with a full dose of sweet spirits of 
nitre, a few drops of the liquor morpliioe, and from twenty to 
forty minims of the vinum antimonii, will often induce a copious 
action of the skin and kidneys, and thus carry ofi" and put an 
end to the attack. In some persons a few full doses of quinine 
will have a similar effect. But whether the disease commences 
as a " cold," or declares itself in any other form, serious symp- 
toms oftentimes arise which require more active means for their 
subjugation. In the sthenic type of the disease occurring in the 
adult, venesection may be practised if the febrile action runs 
high, and the violence of the other symptoms is great ; but in 
town practice it is rarely needed, and in most cases woukl prove 
dangerous. Even when bloodletting seems desirable, observa- 
tion inclines me to recommend cupping between the shoulders in 
preference to general venesection. The local abstraction of 
eight or ten ounces of blood in tliis manner, repeated if neces- 
sary, and followed by dry cupping, serves in most cases to re- 
lieve the congestion of the vessels and to mitigate the severity 
of the symptoms. Thfs is shown by the diminished frequency 
of the respiration. Relief is often obtained even whilst the 
cupping-glasses are filling ; and all that can be accomplished by 
bloodletting in this disease may be effected in this manner more 
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safely and with less exhaustion to the patient than by the use 
of general venesection. But bloodletting, however practised, 
must be employed with extreme caution, and must be confined 
to young and robust persons of a healthy constitution, for in the 
aged, the unhealthy or asthenic, it soon leads to exhaustion, and 
thus aggravates the danger by favoring the tendency to coagu- 
lation of the blood in the right cavities of the heart and by in- 
creasing the difficulty of expectoration. Even in the strong 
and vigorous, care must be taken not to withdraw too much of 
the vital stimulant, for the principal danger to be apprehended 
in the advanced stages of the disease is, that the patient may 
not have the requisite strength to give a hearty cough and rid 
his lungs of the phlegm which oppresses them. In children I 
believe it is never necessary to open a vein, for leeches on the 
chest form a convenient and eflfective substitute for phlebotomy. 

Next to bloodletting, the most powerful and efficient remedy 
we possess is tartarized antimony. Administered in solution, 
in doses of a sixth, or a quarter of a grain, every three or four 
hours, it appears to conduce to free secretion and generally to 
mitigate the symptoms of the disease; and although it is diffi- 
cult, if not impossible, to obtain statistical confirmation of the 
fact, I believe that, employed in the manner recommended, it is 
quite as efficacious, and much safer as a remedy, than when 
given in the heroic doses (four to twelve grains daily) recom- 
mended by some authors. Even forty-minim doses of the vinum 
antimonii will sometimes produce so much effect on the pulse as 
to render it necessary to reduce the quantity of the remedy, or 
to omit it altogether ; and on more than one occasion I have 
known larger doses produce alarming depression without a cor- 
responding beneficial effect. In acute cases, however, and at 
the outset of the attack, when the pulse is forcible, and more 
especially when the capillary air-tubes are implicated, tartarized 
antimony should form an ingredient of every prescription ; and 
if carefully watched, its administration is never attended with 
danger except to infants and young children. Even to children 
it may usually be given without fear, but it sometimes proves 
wonderfully depressing to infants ; and from two cases which I 
have myself witnessed, and from others communicated to me by 
medical friends, I am inclined to think that, even in very moder- 
ate doses, it may sometimes prove almost poisonous. There- 
fore when it is given to infants its action should be watched with 
more than ordinary care. 

With these provisos, it may be stated that, at the outset of 
the attack, the administration of tartarized antimony in a saline 
diaphoretic draught is advisable ; and of all salines perhaps the 
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liquor ammonise acetatis is the most efficacious. Digitalis is 
often useful as an adjunct to the mixture, and in some instances 
produces a magically good eflFect. Indeed, if given in fifteen or 
twenty-minim doses, its influence is generally so beneficial that 
its administration ought always to be resorted to in severe cases. 
While the cough remains dry, and before free secretion has com- 
menced, the air-passages should be fomented by the inhalation 
of air charged with the steam of w^ater, the bowels should be 
freely but not violently acted on, the secretions stimulated if 
necessary by mercury, and mustard poultices or turpentine 
stupes applied to the chest. As soon as secretion from the air- 
passages is fully established, aqueous inhalations cease to be 
grateful to the patient, and are apt to prove oppressive. At 
this stage a large blister should be applied to the sternum, or to 
either side in front, and when it has risen the blistered surface 
should be covered with a bread-and-linseed poultice. Some per- 
sons recommend the application of a blister between the scapulse, 
on the ground that it draws off more fluid in that situation than 
when it is applied in front ; but the distress it causes by pre- 
venting the patient from lying on his back in bed much more 
than counterbalances any extra benefit which would thus accrue. 
Blisters, therefore, should be confined to the anterior surface of 
the chest, whilst its posterior surface is stimulated by means of 
mustard poultices and turpentine fomentations. 

As soon as the first severity of the attack is subdued and the 
expectoration becomes thicker and less copious, the quantity of 
tartarized antimony and digitalis may be decreased, and then, if 
expectoration continues free, squills, or ipecacuanha, with pare- 
goric, or a few minims of the liquor morphiae, will be found use- 
ful adjuncts to the mixture. At a still later stage of the com- 
plaint, when the febrile symptoms have subsided, the tartarized 
antimony and digitalis should be omitted altogether, and in some 
instances it answers well to support the patient's strength by 
full doses of quinine or bark combined with squill and chloric 
ether, while the cough is quieted by morphia and ipecacuanha. 
If there is any difficulty in expectorating, the compound squill 
pill may be given, or a draught containing full doses of cinchona 
with five grains of carbonate of ammonia and thirty or forty 
minims of the compound tincture of benzoin or of the balsam of 
Peru. This will generally facilitate expectoration, and so relieve 
the dyspnoea ; but if any difficulty is experienced in unloading 
the chest, recourse should be had to the action of an emetic, 
followed by the administration of the decoction of senega, or the 
mistura ammonia ci, both of which are powerfully stimulating ex- 
pectorants, and may be given in aid of other remedies. In this 



ACUTE BRONCHITIS. 



293 



Stage of the attack I have often afforded relief by recommending 
the inhalation of steam charged with carbolic acid, and if there 
is any lividity of the face or lips the inhalation of oxygen is of 
the greatest service. Under no circumstances should opium be 
given if the secretion is copious and expectoration difficult, as it 
tends to paralyze the action of the air-tubes, and so interferes 
■with the ejection of the muco-purulent matter. Nitric or sul- 
phuric ether, the spirit of chloroform, and the ethereal tincture 
of lobelia, are useful adjuvants in cases which are attended by 
bronchial spasm, and ipecacuanha proves specially useful in 
children. If the patient be of a gouty habit, a few drops of 
colchicum wine, combined with fifteen or twenty grains of the 
bicarbonate of soda, prove a capital expectorant ; and if of a 
strumous or consumptive disposition, the most efficient remedy 
in checking the bronchial secretion and restoring the patient's 
strength will often prove to be cod-liver oil. 

If, as sometimes happens, tartarized antimony fails to check 
or control the symptoms, a few small doses of calomel may be 
tried, for although mercury has no direct influence on the course 
of the disease, it often proves a powerful aid to other remedies, 
by modifying the secretion of the chylopoietic viscera. In 
many cases in which antimony fails to exert a beneficial influence, > 
quinine is well borne from the first, and may be given in full 
doses in combination with digitalis and a few drops of hydro- 
cyanic acid. By pursuing this course I have often been suc- 
cessful in arresting the course of an acute attack when antimony 
and other remedies had failed. 

If, again, from whatever cause, the disease has produced ex- 
treme oppression of the breathing, with lividity of the lips and 
general surface, or other symptoms of approaching sufi"ocation 
and collapse of the vital powers, our aim must be to sustain the 
failing strength, induce expectoration, and so relieve the pul- 
monary congestion. For this purpose nothing proves more 
serviceable than the inhalation of oxygen, but at the same time 
strong beef-tea, wine, brandy, and carbonate ammonia must be 
given internally, whilst repeated dry cupping between the 
shoulders, the application of mustard poultices and turpentine 
fomentations, and the use of various stimulating and vesicating 
ointments or liniments, are resorted to externally. In truth, 
there is no specific treatment for bronchitis ; each case is a study 
of itself, and must be treated on general principles, due regard 
being had to the age, strength, and constitutional peculiarities 
of the patient. 

Throughout the treatment the temperature of the room should 
be maintained at from 63° to 68° of Fahrenheit, audits atmos- 
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phere moistened, according to the sensations of the patient, by 
steam from a kettle, or by the evaporation of boiling water from 
a dish near the bed. Under ordinary circumstances the diet 
should at first be restricted to milk, whey, broth, beef-tea, gruel, 
and arrowroot : but if the attack be of an asthenic character, a 
more generous diet must be had recourse to, and stimulants may 
be cautiously employed. 

Qlironic Bronchitis. 

Chronic bronchitis may result from any cause which excites 
and keeps up irritation or subacute inflammation of the bronchial 
mucous membrane. Sometimes it occurs in sequel of an acute 
attack, which has been neglected or imperfectly subdued ; some- 
times it is preceded by general ill health, and by a long succes- 
sion of "colds" and coughs; sometimes it comes on gradually 
and insidiously, without any previous "colds" or feverishness, 
or any of the ordinary acute symptoms, and, sometimes, it seems 
to be a chronic ailment, dependent on the congestion of the 
bronchial mucous membrane, which is often associated with 
cardiac derangement. Further, it is a frequent accompaniment 
of tubercular consumption, for which it is liable to be mistaken, 
and it derives a special interest from the care required to form 
an accurate diagnosis between the two diseases. 

Like the acute disease, it varies greatly in the character and 
severity of the symptoms. In one class of cases the affection 
consists of little more than slight occasional cough, with expecto- 
ration of a grayish or greenish, or yellowish-white muco-purulent 
matter. It commences with the approach of winter, ceases or 
diminishes as soon as warm weather sets in, is not attended with 
pain in the chest, and does not materially aifect the health ; 
indeed, the patient often feels that he would be perfectly well if 
he could but get rid of his cough. "When it thus occurs, it con- 
stitutes the mildest form of so-called "winter-cough," and de- 
pends simply on passive congestion of the air-tubes with somewhat 
increased quantity and altered character of the bronchial se- 
cretion. 

In another class of cases the cough is more severe, of more 
frequent occurrence, and attended with much more profuse ex- 
pectoration. It is most troublesome early in the morning, and 
on first lying down in bed at night, and sometimes, though very 
severe at those times, it is comparatively quiet throughout the 
day. At one time expectoration is difficult, and the sputa, which 
are comparatively scanty, consist of stringy tenacious mucus, of 
a grayish or yellowish-white color, occasionally streaked with 
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blood ; at another it is easy, and the sputa are more copious, 
muco-purulent in character, of a yellowish-green color, having 
a faint unpleasant odor; at another, again, the sputa are profuse, 
almost wholly purulent, of a nauseous, and sometimes a fetid 
odor,* usually running together in one mass, but often remain- 
ing separate, and forming distinct, nummulated masses, Avhich 
sink or float in water, according as they happen to be more or 
less aerated. There is oppression at the chest, but seldom much 
pain, except after a fit of coughing; the temperature of the body 
is scarcely raised; the pulse is not much hurried, nor is the 
respiration much more frequent than natural, but the violence of 
the cough often leads to vomiting, and its frequency to sleepless 
nights, and consequent exhaustion. As a natural result of the 
broken rest, there ensue loss of appetite, excessive debility, night 
sweats, and wasting. Indeed, in some instances, attended by 
frequent cough and profuse expectoration, the loss of flesh is so 
considerable as to suggest the existence of tubercular disease, 
and not a few cases of the form of disease now under considera- 
tion have been regarded as consumptive by the unwary practi- 
tioner. But the absence of any family tendency to consumption, 
the existence of the physical signs of bronchitis in all parts of 
the chest, the similarity of the signs on the two sides of the 
chest, the prominence of rhonchi, or sounds of vibration as 
contrasted with rales or sounds of bubbling, together with the 
comparative slowness of the pulse and respiration, the lowness 
of the temperature of the body, which is seldom above the normal 
standard, the absence of night sweats, and the gradual cessa- 
tion of wasting which is observed after the first few weeks of 
the attack, combine to stamp it with distinctive characters, 
which, in most cases at least, are sufficiently legible to the ex- 
perienced physician. 

In another class of cases, termed dry catarrh by Laennec, there 
is considerable tightness and oppression at the chest, with cough 
almost more frequent and distressing than in the last variety, 
but seldom accompanied by the same debility and wasting. 
The expectoration is scanty, and composed of small, semi-trans- 
parent, roundish masses of viscid, pearl-like or starch like mucus; 
and sometimes there is much difficulty of breathing, dependent, 

1 The fetid odor simulates that produced by gangrene of the lung. It 
resembles the odor of the butyratcs of ethyl, and is probably connected with 
the presence of butyric acid, which has been detected in such cases in the 
sputa. See a case reported by Dr. Laycock in the "Med. Times and Gazette" 
for May, 1857, p. 480. Dr. (Grumgee, whilst admitting the presence of butyric 
acid, refers the odor to the existence of unoxidized sulphur. See "Edin. 
Monthly Journ.," March, 1865. 
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I believe, on the temporary collapse of certain portions of the 
lung-tissue, consequent on obstruction of the bronchi by plugs 
of mucus. These cases, which are often met with in gouty hab- 
its, are apt to be regarded as referable to or connected with 
"stomach," and doubtless are aggravated by any irritation of 
the solar plexus occasioned by disorder of the stomach or bowels. 
They are generally associated with more or less emphysema, are 
dependent on passive congestion of the bronchial lining mem- 
brane, and are seldom marked by much febrile excitement. 

In a fourth class of cases an opposite train of symptoms is ob- 
served. The cough, instead of being dry, irritable, and frequent, 
occurs in paroxysms, at considerable intervals, and is accompa- 
nied by profuse expectoration of a thin, watery, ropy fluid, which 
varies in opacity, but is usually somewhat transparent, resembling 
gum-water. Q^his form of the disease, which has been styled bron- 
chorrhoea, is generally observed in elderly persons, and some- 
times leads to the expectoration of half a pint of fluid in the 
course of an hour. A patient under my care, a short time since, 
in the York Ward of St. George's Hospital, presented an excel- 
lent illustration of the fact. He rarely coughed more than once 
or twice in twenty-four hours, and then expectorated, within 
twenty or thirty minutes, more than half a pint of thin, semi- 
transparent ropy secretion. 

In whatever form the disease occurs, it generally returns every 
winter, or, in old persons, lasts, with few intermissions, through- 
out the year. Further, whatever form of the disease prevails, 
an acute attack may supervene at any moment, and induce the 
symptoms of the ordinary disease. In all cases, but especially 
during the existence of the second variety, which is characterized 
by profuse secretion, the occurrence of such an attack is ex- 
tremely dangerous; for in a patient whose breathing is oppressed 
by the accumulation of viscid secretion in the bronchi, such an 
attack is necessarily of a suff"ocating character, and in elderly 
persons, already exhausted by a long continuance of the chronic 
disease, it is always a question whether the strength will be equal 
to the long-continued cough and profuse expectoration which 
is necessary to free the air-passages and relieve the breathing. 
Indeed, there is no more frequent cause of death amongst the 
aged than this form of disease, which from its proving so fatal 
to elderly persons, has been termed " senile bronchitis." 

The morbid changes to which chronic bronchitis gives rise, and 
the physical signs resulting from them, are collocated, for the 
sake of easy comparison. In the first instance those changes 
alone are described which accompany a simple uncomplicated 
attack; each of its more frequent complications is then described 
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separately, viz., pulmonary collapse, dilatation of the bronchi, 
and emphysema. By this means it will be seen to what physi- 
cal sign each morbid change gives rise, and the student will be 
thus enabled more readily to detect the existence of such com- 
plication, should it arise in the course of the disease. 



Morbid Changes. 

The mucous lining of the bronchi is swollen and congested, 
and of a deep venous red color, either generally or partially, in 
streaks or in patches. The more asthenic the form of the dis- 
ease, the more livid or darker colored the membrane. Its sur- 
face is uneven, and often abraded, and its substance thickened; 
the longitudinal and circular muscular fibres of the bronchi are 
much developed, and the walls of the air-passages generally are 
hard and thickened. The bronchi are clogged with secretion, 
more or less viscid, varying from a semi-opaque, ropy, sero- 
mucous fluid to thick tenacious mucus, or to true pus. The 
more viscid and tenacious the secretion, the more pertinaciously 
does it adhere to their sides. In almost all fatal cases the right 
cavities of the heart are found distended with blood, and a clot 
often passes from the right ventricle into the pulmonary artery. 

Physical Signs. 

Inspection shows defective expansion movements of the chest 
and prolonged and labored expiratory movements. 

Palpation. — The vocal fremitus is not materially altered ; 
rhonchial fremitus is usually perceptible. 

Percusnon. — The sound is not materially altered, unless the 
accumulation of thick secretion gives rise to obstruction of any 
of the bronchi, with consequent impaired inflation of the lung, 
and temporary dulness on percussion as its result. This is to 
be distinguished from the dulness of pleuritic eff'usion by the 
continuance of vocal fremitus, and from that of pneumonic con- 
solidation by the absence of tubular breathing. 

Auscultation. — The respiratory sounds are comparatively 
deficient over the entire chest, except, perhaps, for a moment 
after free expectoration, when they ma}'- be heard loud, harsh, 
and coarse, where a moment before they had been almost in- 
audible. Unless the air-tubes have been just emptied by expec- 
toration, the breathing is accompanied by every variety of 
rhonchus, chiefly of a sonorous, but sometimes also of a sibilant 
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character. Large coarse rales or bubbling sounds are also 
present, and exaggerated or supplementary breathing is heard 
in the unaffected portions of the lungs. The sounds in any 
portion of the lung are constantly varying, and may either 
cease for a time or have their character changed by cough and 
deep inspiration. Vocal resonance is not materially altered in 
most cases, but is sometimes bronchophonic, and when dulness 
exists on percussion may be almost wholly absent. 

Bronchitis, complicated by Pulmonary Collapse. 

A few years ago, Dr. Gairdner, of Edinburgh, pointed out^ 
that a particular form of condensation of the lung, formerly 
regarded as the result of lobular pneumonia, but now acknowl- 
edged to be referable to pulmonary collapse, is a frequent and 
very serious complication of bronchitis. This fact before un- 
known or practically ignored, is now regarded as exercising an 
important influence on the issue of bronchitis, especially in old 
people and young children, and it may be well, therefore, to 
point out the causes from which it arises and the mechanism by 
which it is brought about. The causes of collapse may be briefly 
stated thus: First, weakness or insufiiciency in the power of 
inspiration ; secondly, the presence of some obstruction — usu- 
ally thick tenacious secretion — in the bronchi ; thirdly, inability 
to remove the obstruction by the act of coughing. These causes 
are obviously more likely to exist under conditions of asthenia 
than in persons who are strong and vigorous ; and thus it is 
that pulmonary collapse is found to complicate bronchitis in 
young infants and in aged or weakly persons more frequently 
than when the disease occurs in the vigorous adult. It may 
happen slowly or suddenly, in small patches or over an exten- 
sive portion of the lung, and it is a frequent source of the sud- 
den, but often temporary, accession of d3'spnoea and oppressed 
breathing which is observed in the course of chronic bronchitis. 
Sometimes, when extensive, it is the immediate cause of death, 
and in fatal cases of bronchitis, at whatever age occurring, it is 
almost invariably an accompaniment of the attack. Its mecha- 
nism is very simple, and is admirably illustrated by an experi- 
ment of Messrs. Mendelsohn and Traube. They introduced a 
shot into the bronchus of a living dog, and the lung beyond the 
shot became collapsed and thoroughly emptied of air. A solu- 
tion of gum injected into the bronchi produced the same result. 
The air gradually found its way out past the obstruction, and 



1 Dr. Gairdner "On Bronchitis," " Edin. Monthly Journal," 1850-51. 
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was expelled during expiration, but was prevented entering 
again during inspiration. So it is with a plug of tenacious 
mucus at the bifurcation of a bronchus. It acts the part of a 
ball-valve in a syringe ; each expiratory blast may dislodge it 
so far as to admit of the escape of air around it, but not so far 
as to prevent its falling back into its old position, and thus 
closing the passage against the ingress of air during inspiration. 
This condition of things leads to the emptying and consequent 
collapse of the air-vesicles beyond the seat of obstruction, with 
attacks of dyspnoea more or less severe, according to the size 
of the portion of lung affected, and more or less enduring ac- 
cording to the period which elapses before the obstruction is 
removed. 

The precise nature of the morbid changes and attendant 
physical signs are particularized below ; but it must be remem- 
bered that they do not replace the changes and physical signs 
which mark an uncomplicated attack of chronic bronchitis, but 
are superadded to or associated with them, and occur in certain 
portions only of the lungs : 

Morbid Changes. 

Pulmonary collapse may be confined to certain lobules scat- 
tered through the lung, in which " lobular" form it has been 
mistaken for the effect of pneumonia, and was formerly miscalled 
" lobular pneumonia ;" or it may be diffused over a considerable 
portion of one or both lungs, usually their posterior parts, and 
may give rise to the appearance which was formerly recognized 
under the title of " carnified lung." 

When the mischief occurs in a lobular form the air-vesicles are 
generally emptied of air, the collapsed portions are small and 
sharply defined, being mapped out by the interlobular areolar 
tissue, and are not only hard and shrunken, but depressed below 
the general surface of the lung. In the diffused form the col- 
lapsed portions are larger, and the degree of collapse varies 
from partial emptying of the air-vesicles, and consequent dimi- 
nution of the normal crepitus, to entire emptying of the air-cells 
and complete collapse. The collapsed portions are of a dark 
venous red tint externally, and of a deep plum-color internally ; 
they are not crepitant under the finger, convey a feeling of 
solidity, sink when placed in water, and, unlike lung solidified 
by pneumonic hepatization, their cut surface is smooth, without 
a trace of granulation or morbid exudation. When the mischief 
is of recent occurrence, a small quantity of bloody serosity can 
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be squeezed out, but even this contains nothing more than blood- 
corpuscles, epithelium, and other elements of normal lung-tissue, 
mixed now and then with a few pus- or mucus-cells ; when it is 
of some standing the affected parts are shrunken, and no fluid 
can be obtained even by the firmest pressure. Unless the mis- 
chief is of such duration that the nutrition of the parts has 
become impaired and their tissue wasted, the collapsed portions 
usually admit of being restored in great measure to their normal 
condition by inflation through the bronchus. When atrophy 
and shrinking of the lung-tissue take place, vesicular emphysema 
usually occurs on the confines of the collapsed portions of the 
lung. 

Physical Signs. 

Inspection rarely furnishes any information except in young 
children, or when an extensive and superficial portion of lung is 
collapsed, in which case the corresponding portions of the chest 
cease to expand, and, when the mischief is seated in the lower 
portions of the lungs, may be even retracted during inspiration. 

Palpation is never of any avail in the lobular form of the dis- 
ease, and seldom of much use in the diffused form, unless the 
mischief be extensive. In that case it will reveal cessation of 
vocal and rhonchial fremitus. 

Peraussion never yields any evident result in the lobular form 
of the affection, and rarely even in the diffused form. If, how- 
ever, a considerable portion of the lung is implicated, the per- 
cussion-sound is at one time completely dull, at another clear 
and resonant, according as the lung-tissue happens to be col- 
lapsed or inflated at the time of the examination. Rapid alter- 
ation in the character of the percussion-sound often accompanies 
this form of disease. 

Auscultation reveals entire absence of the respiration over 
the affected parts, often followed in a few hours by breathing of 
the same character as exists in other portions of the chest, and 
accompanied by the same abnormal sounds. 

In some instances, the suddenness with Avhich the dyspnoea 
comes on in chronic bronchitis, and the equally sudden manner 
in which it passes off, is almost of itself sufiicient to denote the 
existence of pulmonary collapse ; and when the presumption 
which has thus arisen is verified by the occurrence of rapid varia- 
tions in the percussion-sound, and of equally rapid alterations 
in the sounds of respiration — their presence at one time, their 
entire absence at another — the presumption amounts to a cer- 
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tainty. In a case which I saw some years since with Dr. Lath- 
am and Dr. Dundas, the rapidity with which changes such as 
these took place was most remarkable. The patient, a gentle- 
man, aged fifty-four, would be breathing quietly in the morning, 
and would be suddenly seized in the afternoon with an attack 
of dyspnoea, threatening suffocation. These attacks occurred 
frequently during a period of three months prior to his death, 
and Avere invariably accompanied by complete dulness on per- 
cussion, and entire absence of breathing over a considerable 
portion of one of the lungs, usually the lower two-thirds of the 
right lung, where previous to the accession of dyspnoea the per- 
cussion-note had been clear and the respiration distinct, though 
accompanied by sonorous rhonchi and coarse rales. The attacks 
usuall}' lasted from one to twenty-four hours, and were followed 
immediately by resonance on percussion, and by a return of 
breathing over the affected part. Sometimes, however, the 
attacks were of several days' duration, and then the change in 
the percussion-note and the return of breathing were more 
gradual. The same train of phenomena has been observed by 
Gairdner, West, and other observers, especially in young chil- 
dren and in aged persons, and are of extreme importance, as 
bearing upon the prognosis of the disease, the probability of an 
unfavorable issue in bronchitis being greatly increased by the 
occurrence of pulmonary collapse. 

Bronchitis complicated by Dilatation of the Bronchi. 

It has been already stated that dilatation of the air-passages 
takes place in all cases of bronchitis, and occurs more readily 
in children than in adults. In most instances, however, the 
dilatation is only temporary. The symptoms to which it gives 
rise pass off with the subsidence of the bronchial inflammation, 
and there is no reason for doubting that the tubes reassume their 
normal condition. But when the bronchial inflammation has 
been very severe, or of long duration, and has been accompanied 
by much spasm and difficulty of expectoration, the bronchial 
muscles sometimes lose their contractility, the air-tubes become 
more than ordinarily dilated, and the dilatation does not disap- 
pear with the subsidence of inflammation, but, on the contrary, 
becomes permanent. This occurs most commonly in bronchi of 
the third or fourth divisions, in which the cartilaginous plates 
are few or absent. 

Dilatation of the bronchi is followed, as a natural consequence, 
by condensation of the surrounding lung-tissue, with oblitera- 
tion of some, at least, of the air-cells, and a corresponding dim- 
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inution in the air-containing capacity of the lung ; so that, even 
when unaccompanied by bronchitis, this affection results in 
habitual shortness of breath. And Avhen, as is much more fre- 
quently the case, it is attended by bronchial irritation and pro- 
fuse muco-purulent secretion from the air-passages, it leads to 
symptoms, general as well as physical, which simulate those 
produced by tubercular disease of the lungs. It may be Avell, 
therefore, without further preface, to collate the morbid changes 
and physical signs by which this affection is usually accompa- 
nied. 

Morbid Changes. 

Sometimes one or more of the bronchi undergo dilatation 
almost throughout their whole extent, the enlargement being 
tolerably uniform, and often excessive ; so much so, indeed, that 
tubes of the fourth or fifth division may exceed the main bronchus 
in size, and bronchi whose diameter in a healthy state corres- 
ponds pretty closely with that of a straw, may become as large 
as the distended finger of a glove. This form of dilatation is 
accompanied by thickening of the walls of the affected bronchi, 
and by hypertrophy of their circular muscular fibres, whilst the 
lining membrane of the tubes is of a dark red color, and secretes 
a thick, tenacious, muco-purulent fluid. Sometimes the dilata- 
tion is not so uniform ; the bronchi are irregularly sacculated, 
and distended in different parts of their course, and present a 
series of alternate enlargements and contractions, the enlarge- 
ments varying in size from that of a bean to that of a chestnut 
or even larger. Sometimes, again, the dilatation is almost con- 
fined to the extremities of the tubes, which form large, thin- 
walled, globular cavities.^ In the two last-mentioned forms of 
dilatation, the walls of the affected tubes are atrophied and at- 
tenuated, instead of hypertrophied, and are lined by a smooth 
membrane, which secretes a glairy mucus, or more commonly a 
thick, yellowish, muco-purulent fluid. In cases of old standing, 

1 The most remarkable instance I ever met with of this form of dilatation 
occurred in the person of John Jenkins, who was admitted into the Hope 
Ward of St. George's Hospital, in November, 1843. Several of the bronchial 
tubes as they approached the lower portion of the lung became enormously 
dilated, and terminated in cavities large enough to contain a walnut. The 
membrane lining these cavities was of a deep brown color, and continuous 
with the lining membrane of the bronchi. In several instances these dilated 
cavities communicated with each other, and so enormous was the dilatation 
at the lower part of the right lung that the appearance was presented of a 
large cavity intersected by portions of condensed lung. For further par- 
ticulars see " Hospital Post-mortem book" for December 28th, 1843. 
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the interlobular cellular tissue is infiltrated with a black or dark- 
colored indurated material. 



Physical Signs. 

Inspection. — The expansion movement of the chest is dimin- 
ished, and the expiratory movement much prolonged. Occa- 
sionally retraction or falling in of the chest-walls occurs over 
the affected parts. 

Palpation. — The vocal fremitus is usually increased, and 
rhonchial fremitus is often perceptible. The force of the vocal 
fremitus varies, not only with the character of the voice, but 
with the size of the dilatation, the degree of pulmonary conden- 
sation by which the affected air-tubes are surrounded, and with 
their freedom from secretion and proximity to the chest-walls. 
If the tubes are obstructed, the fremitus cannot be felt. 

Percussion. — The resonance is always abnormal. If the af- 
fected tubes are deepseated, surrounded by much condensed 
lung-tissue, or obstructed by an accumulation of secretion, there 
is decided dulness on percussion ; if free from secretion, dis- 
tended with air, and close to the chest-walls, the resonance may 
be abnormally clear but shallow-toned. In some such instances, 
the cracked-pot sound may be elicited. 

Auscultation. — The respiration at first is harsh and rough, 
accompanied, and often masked by, rales and rhonchi. When 
the disease is more advanced, it is either of a hollow, blowing 
character, and attended by gurgling, or else, if the tubes are 
free from secretion, it is of a clear, hollow, ringing, metallic 
quality. The vocal resonance may be diminished or altogether 
absent if the tubes are obstructed with secretion ; of a clear 
bronchophonic or pectoriloquous character if they are unob- 
structed and free from secretion. In some instances, when di- 
latation is excessive, distinct splashing may be heard during 
cough. 

It will be obvious, from a comparison of these morbid changes 
and physical signs, that the form of disease now under consid- 
eration is productive of alterations in the physical condition of 
the lungs in many respects analogous to those which occur in 
tubercular consumption, and is consequently accompanied by 
physical signs, many of which arfe identical with those which are 
met with in that disease. And when to this is added the fact 
that the expectoration in both cases is of a muco-purulent or pu- 
rulent character, that in both instances spitting of blood may 
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occur,^and that diarrhoea, night sweats, and considerable wasting 
may and often do take place, it Avill be readily understood how 
diiScult in some instances must be the diagnosis between the two 
forms of disease. Indeed, at a first interview, it is sometimes 
impossible to arrive at a positive conclusion on the subject ; but 
careful investigation continued for some weeks will seldom fail 
to elucidate the question. The whole course of the disease and 
of its physical signs is different in the two cases. In phthisis 
the physical signs of the disease are most marked in the upper 
part of tjie chest, and in their fully developed form are often 
confined to the apices of the lungs ; in simple bronchial dilata- 
tion they are commonly most marked in the mammary and in- 
ferior scapular regions. In the former disease the signs of pul- 
monary excavation are usually preceded by dulness on percus- 
sion over the diseased part ; whereas in the latter dulness is not 
produced until after the signs of excavation have been estab- 
lished. In the one hgemoptysis and diarrhoea are the rule, in 
the other the exception ; in the former the progress of the 
general symptoms and physical signs is often very rapid, in the 
latter their progress is usually very slow; and although emacia- 
tion may be considerable, it seldom proceeds to the same extent 
as in tubercular disease. In the one the sputa are not only 
muco-purulent, but contain portions of the yellow, elastic areolar 
tissue of the lung, which can be detected by careful microscopic 
investigation ; in the other no trace of this tissue can be dis- 
covered, however careful the search, and however profuse or 
purulent the expectoration. Therefore when these two forms of 
disease exist separately, it can rarely happen but that daily ob- 
servation of the symptoms and physical signs will enable the 
careful practitioner to discriminate between them ; but when, as 
sometimes happens, tubercular disease coexists with bronchial 
dilatation, it is impossible to form an accurate diagnosis, and it 
is probable that the dilated bronchial pouches would be con- 
founded with tuberculous excavations. The physical signs and 
general symptoms of phthisis being present, it is difficult to con- 
ceive any combination of circumstances which could justify a 
positive opinion as to the existence of dilated bronchi. 

Treatment of Chronic Bronchitis. 

. The treatment of chronic bronchitis is a subject at once of 
exceeding interest and unusual difficulty ; for whether the disease 

1 Hsemoptj^sis is not common in these cases, but I have seen it occur to a 
slight extent in two cases in which subsequent post-mortem examination 
proved that no tubercle existed, and that there was no valvular disease of 
the heart. 
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be simple and uncomplicated, or whether it be attended by dila- 
tation of the bronchi, pulmonary collapse, or vesicular emphy- 
sema, in either case its treatment must be regulated as much by 
the constitutional peculiarities of the patient, as by the precise 
stage of the disease, and the actual symptoms and physical signs 
which present themselves to our notice. It is the neglect of these 
circumstances which leads to the frequent want of success in the 
treatment of this class of affections. In evei'y case the chronicity 
of the disoi'der is a point which must be constantly borne in 
mind, nor must it be forgotten that the disease is frequently con- 
nected with an enfeebled state of system ; that even in the more 
robust and vigorous it has a tendency to exhaust the patient, and 
induce, "bad health;" that it frequently coexists with a weak 
and damaged heart; and that Avhen it proves fatal the issue is 
commonly dependent on coagulation of blood in the right auricle 
and ventricle and on want of power to rid the air-tubes of the 
secretion wdiich obstructs them, rather than on the occurrence 
of active inflammation. Therefore from the first it behooves us 
to be careful not to distress our patient unnecessarily. Blood- 
letting is never needed so long as the disease maintains its chronic 
character ; and even when an accession of bronchial inflammation 
occurs it is still inexpedient, and in most cases dangerous, to 
have recourse to active depletion. The application of a few 
leeches to that part of the chest where fine crepitating or small 
bubbling rales show that active mischief is going on; or, better 
still, the abstraction of a few ounces of blood, not exceeding four 
or five, by cupping, is as much as can be safely ventured upon ; 
and if this is followed by repeated dry cupping, it will be found 
to be as much as — nay, more than — is commonly needed. But 
even if it should fail to produce the desired effect, bloodletting 
must rarely be had recourse to again. It would not prove either 
a safe or an efficient remedy. The failure of strength is so rapid 
in these cases, and the accumulation of mucus and the inter- 
ference with the circulation consequent on its failure are so 
dangerous in their effects, that recourse must be had to other 
and less lowering means for relieving the breathing. Dry cupping 
and counter-irritation are now the external remedies on which 
we must rely ; and when combined with the adnjiinistration of 
antimony, squills, ipecacuanha, digitalis, nitric ether, the ses- 
quicarbonate of ammonia, and other expectorants, and, if the 
bronchial mucous membrane is dry and secretion is deficient, 
with the inhalation of an atmosphere charged with steam — to 
keep up, as it were, a constant fomentation of the irritated mem- 
brane — they seldom fail to lead to satisfactory results. A blister 
should be applied to the anterior surface of the chest, and should 

20 
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be followed by a poultice covered by oiled silk, while the posterior 
surface of the chest is subjected to the application of mustard- 
poultices, turpentine fomentations, stimulating liniments, or 
counter-irritant ointments. Wine and other more powerful stimu- 
lants must of course be given if the patient manifests any 
tendency to sinking. 

When the disease is purely chronic, and uncomplicated by 
acute exacerbations, and is characterized by profuse muco-puru- 
lent secretion from the bronchi, bloodletting is never needed, 
and if employed is of no avail. The remedies here must have 
special reference to three objects, viz., 1st, to subdue the irrita- 
bility of the bronchial mucous membrane and allay spasm ; 2d, 
to promote free or easy expectoration ; and 8d, to reduce the 
quantity of the secretion. Inhalations of various kinds, whether 
in the form of vapor or of atomized fluids, assist in fulfilling of 
the first-named indication ; emetics, expectorants and antispas- 
modics facilitate the second ; and the third must be attained by 
means of tonics and certain remedies which seem to exert a 
special influence in restraining discharge from the bronchial 
mucous membrane. The steam of water, either alone or charged 
with dilute hydrocyanic acid, ether, or chloroform, or else im- 
pregnated with the active principles of conium, hyoscyamus, or 
stramonium, may be mentioned as inhalations which sometimes 
prove of service in diminishing the irritability of the bronchial 
membrane, and so may water holding these and other ingredients 
in solution and pulverized by any of the various apparatus con- 
:trived for the purpose. Remedial agents so employed possess 
these special virtues beyond all remedies administered by the 
-mouth, that they admit of almost constant use, and are applied 
directly to the seat of mischief. They should therefore be made 
uee of in every case in which frequent and distressing cough, and 
the occasional presence, perhaps, of a few streaks of blood, 
denote the existence of much bronchial irritation. 

Expectorants are always beneficial, as facilitating the ejection 
of the bronchial secretion, which, if allowed to accumulate and 
obstruct the air-passages, proves a source of serious danger. But 
it must even be borne in mind that tartarized antimony, which 
is of great value in the acute form of the disease, is seldom needed 
in the purely chronic stage of the disorder, and if administered 
is apt to prove hurtful rather than beneficial. There are here 
no active symptoms to subdue, no need to promote the flow of 
secretion ; our object is only to render it less tenacious, and, by 
thus promoting its separation from the sides of the bronchial 
tubes, to facilitate expectoration. Therefore, although in certain 
.cases marked by more than usual inactivity of the skin, ipecac- 
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uanha may be found useful in slightly nauseating doses, wc 
ought not to have recourse to tartarized antimony unless the 
expectoration shall have become frothy, or thin, watery, and ropy, 
indicating the accession of more active mischief. Even under 
such circumstances it should be used very cautiously, and should 
be discontinued as soon as the more active symptoms have sub- 
sided. Generally there is little vascular excitement, and our 
reliance will have to be upon the more stimulating expectorants. 
Squills, ipecacuanha, the liquor cubebse, naphtha, the compound 
tincture of benzoin, and balsam of Peru, the mistura ammoniaci 
of the Pharmacopoeia, thedecoctum senegse, the sesquicarbonate 
of ammonia, combined, -when no difficulty of expectoration exists, 
with small doses of paregoric or of morphia, constitute some of 
our more valuable remedies. In certain instances conium proves 
more directly sedative and antispasmodic than the salts of opium, 
and it possesses the recommendation of exerting its soothing 
influence without checking the expectoration as opium is apt 
to do. In other cases attended by much spasm, the ethereal 
tincture of lobelia and hydrocyanic acid afford excellent results ; 
in others, again, which occur in persons of a rheumatic diathesis, 
iodide of potassium exerts a magical influence. In gouty persons, 
and in some even who have never manifested any positive symp- 
toms of gout, colchicum, combined with small doses of carbonate 
of soda, gives rise to effects which are sought in vain from other 
remedies; and so again, several instances have come under my 
notice in which in successive attacks no remedy has appeared 
to control the cough until after mercury has been freely given 
wnth a view of stimulating the liver. In these latter cases 
the tongue has been coated, and the pulse frequent, the cough 
hard and frequent, and the expectoration very scanty, consisting 
of small, starch-like masses ; but as soon as a free secretion of 
bile has been established the cough has changed its character 
and become loose, the expectoration free and easy, the pulse has 
fallen, and the dyspnoea has passed off. Some of these cases have 
occurred in gouty persons, but neither colchicum nor any other 
remedy has proved of service until after the action of mercury. 
In some such instances a hot air bath or an ordinary warm bath 
is extremely serviceable. 

One word of caution should, perhaps, be added, respecting the 
administration of opium and its salts, in cases of chronic bron- 
chitis, accompanied by profuse muco-purulent secretion. Its 
action in quieting the cough, and so checking expectoration, is 
apt to prove extremely dangerous to old and feeble persons ; for 
with them a few hours' cessation from cough leads to an accu- 
mulation of secretion in the air-passages, which their strength 
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hardly suffices to get rid of, and many a person has died as- 
phyxiated in consequence of the incautious administration of 
the sedative. In the young and vigorous it may be often em- 
ployed with advantage, as soon as all inflammatory symptoms 
have subsided ; but extreme caution should be exercised in its 
administration to the old, the feeble, or exhausted. In the 
former it tranquillizes, allays irritation, and economizes strength ; 
in the latter it induces lethargy and suffocation. 

When the bronchial secretion is very profuse, and in spite of 
occasional expectoration tends to accumulate in and obstruct 
the bronchi, producing blueness or lividity of the face and lips, 
emetics prove the most useful of all remedies. Not only are 
they speedy and effective in their action, unloading the bronchi 
in a few minutes more thoroughly and with less distress to the 
patient than cough of some hours' dui-ation, but, at the same 
time, they promote a free action of skin, and copious secretion 
from the liver. They thus fulfil a double purpose, and often 
set up a train of actions, which lead to the happiest results. So 
long as there is not undue vascular excitement, or any evidence 
of active inflammation in the lungs, no harm can accrue from 
their employment; and when their action is followed by the in- 
halation of oxygen to decarbonize the blood or stimulate the 
nervous system, the results which are obtained are surprisingly 
beneficial. The only question to be decided is as to the emetic 
which shall be selected. If the patient is young and vigorous, 
a grain of tartarized antimony and half a drachm of ipecacuanha 
may be had recourse to without fear ; and if, at the same time, 
there be any heat or dryness of the skin, it will probably be 
found a more effective emetic than any other; but, in the majo- 
rity of cases, I prefer an emetic of sulphate of zinc. Not only 
is it more speedy and less lowering in its action, but it seems in 
some way to restrain the amount of bronchial secretion. I have 
noted this effect in so many instances, that I cannot entertain 
any doubt on the subject, and therefore, unless there are spe- 
cial reasons for employing tartarized antimony and ipecacuanha, 
I always have recourse to sulphate of zinc. 

It will sometimes happen that, notwithstanding the use of 
emetics and stimulating expectorants, and, in spite of the action 
of sedatives, the cough continues frequent, and the sputa re- 
main profuse. The medicines do their duty in facilitating ex- 
pectoration, but they fail to control the secretion from the 
bronchi. In these cases emaciation often occurs, and the 
strength fails. To remedy this condition the inhalation of 
steam charged with carbolic acid, naphtha, creasote, iodine or 
other stimulants, or of pulverized water holding these or other 
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ingredients in solution, is often of the greatest service and 
should never be neglected. Tonics of various kinds are abso- 
lutely required, and quinine, bark, gallic acid, the mineral acids, 
sulphate of zinc, and cod-liver oil, are among the more valu- 
able means at our disposal ; and if the patient be pale and 
cachectic, iron may be given with advantage. In many in- 
stances no medicine proves so effective as sulphate of zinc in 
gradually increasing doses. Administered in combination with 
quinine, conium, and cod-liver oil, I have frequently seen it 
subdue an attack of bronchorrhoea in the course of a few days, 
which had been going on for weeks unchecked, in spite of rem- 
edies ; and it is the more valuable, because its administration 
does not in any way interfere with the exhibition of other tonics 
or expectorants. Another astringent recommended by Dr. Ali- 
son, of Edinburgh, is tannic acid, in two- or three-grain doses. 
A generous diet must be had recourse to, and wine is usually 
needed. 

In some instances, more especially when the skin is inactive, 
bronchorrhoea appears to be kept up by the extra work which 
devolves on the lungs in consequence of such inactivity. Com- 
mon experience has proved, that a free action of the skin affords 
very great relief in such cases, and thus the profession in all 
ages have recognized the value of diaphoretics in aid of expec- 
torants ; but it has been reserved for us, in these later days, to 
ascertain and appreciate the assistance afforded by a full and 
continued action of the skin in many varieties of chronic bron- 
chial affection. The introduction of the Turkish bath has fur- 
nished us with the means of excitino; and sustaining full cutane- 
ous action without materially weakening our patient ; and I have 
met with several instances in which a bath on alternate days has 
speedily checked and ultimately arrested a profuse bronchial 
flux, which had long continued in spite of internal remedies. 

Nothing, however, proves so useful in many of these cases as 
• change of air, or change of climate. It is not the mere change 
from a colder to a warmer atmosphere, which exercises a bene- 
ficial influence ; a uniform temperature may be maintained by 
artificial means, and the atmosphere may be artificially dried 
or moistened without any notable improvement in the cough, 
whereas forty-eight hours passed in another locality, even 
though the air may be colder and more bracing, will be often 
followed by an entire change in the train of symptoms. The 
cough will diminish, and the secretion will be reduced, probably, 
to one-half its former quantity. Indeed, I feel so strongly on 
this point, having seen immediate benefit result from change of 
air in numerous instances, that I do not hesitate to urge the re- 
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nioval of the patient as soon as it becomes evident that remedies 
are not exercising their usual salutary influence. 

The only legitimate inference in such cases is, that some at- 
mospheric condition of the locality in which the patient is re- 
siding, for the time at least, counteracts our efforts for his re- 
lief ; and, under such circumstances, it is obviously our duty to 
recommend the adoption of a course which experience has 
proved to be often successful. Persons who are extremely 
prone to bronchitic attacks will do well to wear a Jeffrey's re- 
spirator during the winter months, and to seek a milder climate 
in the south of Europe ; but, for most persons, a residence 
abroad is unnecessary, as 1 am satisfied that, in almost every 
instance, a climate may be found in our native island well suited 
to obviate and remove the customary winter cough. The ques- 
tion as to the precise localities to be selected will be discussed 
in a future chapter.^ 

Chronic Bronchitis complicated by Vesicular JEmphysema. 

Vesicular emphysema is a common accompaniment of bron- 
chitis, and forms one of its most serious complications. It may 
exist to a slight extent without the concurrence of bronchial af- 
fection ; but it rarely calls for medical interference, unless the 
bronchi are more or less affected. The patient may be more 
short-breathed than natural, the breathing being slow and labored 
— not hurried ; he may be unable to walk quickly, to run up stairs, 
and otherwise to exert himself as much as usual ; and he may 
even find it difficult to maintain a conversation without stopping 
frequently to take breath. But although he may be conscious 
of dyspnoea, and may even make complaint of being short- 
breathed or asthmatic, he seldom has recourse to medical ad- 
vice, unless troubled with cough, the result of bronchial conges- 
tion. Then the emphysema becomes, indeed, a distressing 
malady, aggravating all the evils of the cough, permitting an 
accumulation of secretion in the air-passages leading to parox- 
ysms of suffocative dyspnoea, and sometimes producing fatal 
consequences. Therefore, in a practical point of view, emphy- 
sema cannot be regarded apart from chronic bronchial affections. 

Vesicular emphysema appears to be an hereditary disease,^ and 

1 See chap, iv, of this treatise. 

2 Of 43 emphysematous persons whom I examined with a view to this 
inquiry, 26, or, in other words, 60.4 per cent., acknowledi^ed an hereditary 
taint, Their ages varied from seven to sixty-five, and it'will be seen from 
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may occur at any period of life, from infancy to extreme old 
age. It is most common, however, in persons beyond the middle 
period of life, and occurs more frequently in men than in Avomen. 
Consisting of distension and rupture of the air-cells, with rare- 
faction and loss of elasticity of the lung-tissue, it has been at- 
tributed by some authorities to the effects of forcible ea^piration,* 
and by others to forcible wspiratory efforts.^ Neither of these 
theories, however, appears to me to be exclusively correct. The 
pulmonary organs are so efficiently supported on all sides, that 
so long as they expand and contract freely, it is difficult to 
conceive how the deepest inspiration, or the fullest and most 
forcible expiration, can occasion rupture of their air-cells. But 
it is obvious that anything which produces contraction or im- 
perfect expansion of certain portions of their tissue, while the 
adjoining portions are distended with air, must lead to inade- 
quate support by the surrounding tissue of those portions of 
the lung in which the air is contained. Under these circum- 
stances, the air-distended vesicles may give way under the 
strain put upon them, as the result of atmospheric pressure. 
Accordingly, emphysema is often found associated with pulmo- 
nary collapse, which leads to partial and irregular inflation of 
the lung. In these cases, it usually exists in the immediate 
vicinity of the collapsed portions, and may occur as an effect of 
forcible inspiratory efforts. So, again, when one lung has be- 



the subjoined table that among the j'ounger sutferers the influence of an 
hereditary tendency was most marked. Thus : 



Age of sufffrers at the 
commoDcement of 
emphysema. 


Number of sufferers 
at the respective 
ages. 


Predisposed 
by disease in either 
parent. 


Percentage. 


7 to 20 


5 


5 


100. 


20 to 35 


8 


6 


75. 


35 to 50 


14 


8 


57.1 


50 to 65 


16 


7 


43.7 



A very similar result has been obtained by Dr. Jackson, Jr., of Boston, U.S., 
who reports that no less than 18 out of 28 emphysematous persons had either 
a father or mother, or both, afflicted witli emphysema, whereas 3 only out 
of 50 non-empliysematous persons sprang from an emphysematous stock. 
Again, he states that an hereditary taint was distinctly traced in each one 
of 14 persons, in whom the disease occurred from early childhood, but in 2 
only of other 14 persons in whom the disorder did not manifest itself until 
the suflt'erer had attained to an advanced period of life. 

1 See paper by Dr. Jenner, " Mcd.-Chir. Trans.," vol. xl, p. 25. 

2 Amongst tlie advocates of this doctrine may be mentioned Laennec, 
Williams, Watson, Kokitansky, and others, and especially Dr. W. T. 
Gairdner, of Edinburgh, who has ably enforced his views in a series of 
pa]iers published in the "Edin. Monthly Journal" for 1850. 
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come contracted, emphysema is usually found affecting the lung 
on the opposite side of the chest, the tissue of the sound lung 
having given way under atmospheric pressure during inspiration.^ 
On the other hand, when, from the existence of viscid tenacious 
secretion in the air-passages, or from any other cause, air is 
retained in certain portions of the lungs after adjoining portions 
have been partially or completely emptied, a violent fit of cough- 
ing, as in chronic bronchitis or whooping-cough, may produce 
rupture of the air-cells, in the immediate vicinity of the empty 
portions of the lung during the act of expiration ; and even 
when no obstruction exists in the lungs themselves, violent 
straining, as first shown by Dr. Jenner, may possibly lead to 
the same result at the apex and anterior margin of the lungs, 
which receive least support from the thoracic parietes. No 
portion of the lung is exempt from this affection. Not unfre- 
quently the posterior and lower surface of the inferior lobes 
present large emphysematous patches; but the upper lobes and 
the anterior edges of those lobes are its favorite seat ; and it is 
often met with in that situation when it exists ill no other part. 
It is not a frequent accompaniment of phthisis, though the two 
diseases do sometimes coexist ;- it is still less frequently asso- 
ciated with pneumonia ; but it is a common sequel of obstruction 
of the bronchi from whatever cause arising. Whatever the dis- 
order with which it is associated, it is always a consequence of 
pre-existing disease of the lungs or air-passages, and may be 
limited to a few vesicles, or to one or more lobules, or it may 
affect one or both lungs, or parts only of either lung. Giving 
rise as it does to serious impediment to the pulmonary circula- 
tion, it tends to cause the accumulation of blood in the right 
cavities of the heart, and so to produce hypertrophy and dila- 
tation of their walls, with venous congestion of the head* and 
face ; and there are few advanced cases of emphysema in which 
the pulmonary symptoms are not greatly aggravated by the 
congestion thereby produced. In fact, the two forms of disease 
act and react on each other to a degree which, when emphysema 
is far advanced, renders the continuance of bronchial congestion 

1 A case illustrative of this cause of emphysema on a large scale has been 
recorded by me in the "Trans. Path. Soc.,'"' vol. xi, p. 15." It is unique in 
its character, atid the details will well repay perusal. Another, in which the 
same cause appears to me to have operated, has been recorded by Dr. Barker, 
in the " Med.-Chir. Trans.," vol. xxxiv, p. 131. 

2 For the details of a remarkable case in confirmation of the fact sec 
".Trans. Path. Soc," vol. xi, p. 15. The patient was under my care at St. 
George's Hospital, and though the symptoms of emphysema did not supei-- 
vene until within a week of his death, the disease was developed to an ex- 
traordinary extent. 
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and labored breathing almost inevitable, and keeps up, even in 
the mildest weather, constant wheezing, and a distressing wear- 
ing cough. But the cardiac obstruction ultimately becomes a 
very serious malady, quite irrespectively of its action on the 
lungs. The right ventricle, unable to empty itself with its ac- 
customed ease, contracts more forcibly on the contained blood, 
its walls yield to the gradually increasing pressure, and its 
cavity at length dilates to such an extent, that the auriculo- 
ventricular valves become inoperative. Fearful attacks of pal- 
pitation then occur, especially during the paroxysms of cough 
and dyspnoea, the blood is thrown back on the system, conges- 
tion of all the internal organs takes place, and oedema of the 
• feet and legs is the natural result. Thus dropsical effusion is a 
frequent termination of this sadly afflicting malady. 

When slight in degree, vesicular emphysema is seldom regarded 
as of much importance. It produces little inconvenience beyond 
shortness of breath on active exertion, and even in connection 
with chronic bronchitis it manifests itself chiefly by the amount 
and character of the dyspnoea it induces. The shortness of 
breath is out of all proportion greater than would be expected 
from the nature of the concurrent symptoms ; but not only so, 
the respiration is effected with obvious difficulty, the breathing 
being slow, and the expiration much prolonged, and attended 
wilh considerable wheezing. In fact, the elasticity of the lung 
being seriously impaired, the power of emptying the air-vesicles 
and bronchi is necessarily diminished; the bronchial secretion, 
thei'efore, accumulates in the air-passages, and presents a still 
further obstacle to the egress of the air, and greatly aggravates 
the diflSculty and distress of breathing. To make matters worse, 
there is a tendency to bronchial spasm in these cases, so that 
the cough and dyspnoea are generally more or less paroxysmal. 

But after all, when it exists in a slight degree, emphysema is 
an annoyance, rather than a dangerous or distressing malady, 
and rarely arrests attention or calls for medical advice, except 
in connection with an attack of bronchitis. But it is otherwise 
when the disease is more fully developed. The suffering and 
discomfort are then so great that the patient is forced to seek 
advice, even when not oppressed by bronchial inflammation. He 
is not only short-breathed, and distressed by a constant sense of 
fulness and oppression at the chest, but the difficulty of breathing 
is aggravated by spasm, giving rise to frequent paroxysms of 
suffocative dyspnoea. During these attacks, which usually come 
on at night, he pants and often struggles for breath, loosens his 
clotlies, throws open the door, and rushes to the open window 
for air ; in short, he suffers severe paroxysms of asthma ; is un- 
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able to lie down in bed; and often passes days and nights in a 
sitting posture. Even during the interval between these attacks, 
his sufferings are very distressing. There is so much obstruc- 
tion to the pulmonary circulation, that the bronchi are always 
more or less congested, and cough and wheezing are present to 
a greater or less extent. Nor is even this the sum of his trou- 
bles. The least accession of bronchial irritation excites a vast 
increase of the symptoms, and irregularities of diet, and ordi- 
nary dyspepsia, produce the same eff"ect. By giving rise to 
flatulence and abdominal distension, they occasion an upward 
pressure against the heart, interfere mechanically with its action, 
and thus aggravate the existing obstruction to the circulation ; 
whilst, by creating an obstacle to the descent of the diaphragm, 
they prevent the already distended lungs from receiving the 
limited supply of air which would otherwise pass into them at 
each inspiration. The unhappy patient bears about with him 
abundant signs of his discomfort and suffering. Though he 
seldom loses flesh, his complexion is dusky and the vessels of 
the face are congested, the lips are dark-colored, the nostrils 
thick, and the face and neck full, or even swollen, from tur- 
gescence of the veins and enlargement of the accessory muscles 
of respiration. His expression is suggestive of anxiety and dis- 
tress, the respiration is slow and labored, eff"ected by the joint 
action of all the muscles of respiration ; the shoulders are ele- 
vated, the back is rounded, and the slightest exertion ao-o-ravates 
his cough, and occasions distressing wheezing. The pulse is 
weak, and usually slow, except during the existence of bronchial 
inflammation ; the impulse of the heart is often forcible, and a 
severe paroxysm of cough and dyspnoea will sometimes induce 
an attack of palpitation. In the more aggravated cases of this 
disease, attended by much difficulty of breathing, there is utter 
want of strength and incapability of bodilj'^ exertion ; and the 
patient will often remark, that on the slightest exercise his 
breath and his strength seem to leave him instantly and simul- 
taneously. The disease commences gradually, is chronic in its 
nature, is not attended by fever, but is usually accompanied by 
cough, with thin, frothy mucus, or watery expectoration. The 
appetite in most instances remains unimpaired, and the urine 
clear. The bowels are generally costive. 

The following are the morbid changes and physical signs 
induced jDy this disease: 
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Morbid Changes. 

^ These consist of dilatation, attenuation, and rupture of the 
air-cells; atrophy, rupture, and gradual disappearance of their 
septa; coalescence of their cavities, forming air-cells and blad- 
ders varying in size from that of a millet-seed to that of a hen's 
egg; compression and obliteration of the capillary bloodvessels; 
consequent dryness and anaemia of the emphysematous tissue, 
which is always pale and sometimes quite white. Oil sometimes 
exists in the walls of the air-cells; and it is probable that fatty 
degeneration and consequent loss of elasticity of the lung-tissue 
is one of the conditions which favors the production of emphy- 
sema. i The bronchial tubes are usually dilated in old-standing 
cases; their mucous membrane is pale, and. their circular mus- 
cular fibres are highly developed. If emphysema is general, 
the lungs do not collapse when the chest is opened, but instantly 
protrude, as if too big for their bony case. Indeed, their volume 
is greatly increased, and leads to displacement of all the con- 
tiguous organs. They push in front of and displace the heart; 
they overlap in front of the chest at about the level of the second 
costal cartilages, and forcing themselves downwards, depress the 
diaphragm and the liver below it; and they exert so much out- 
ward pressure that their surface becomes indented, sometimes 
deeply, with impressions of the ribs, which form their bony 
prison. They are of a piebald color, and studded with irregular 
groups of air-bladders, which, though not very visible in the in- 
terior of the lung, form globular projections on its surface; they 
are dry, pale, or even white in parts, crepitate feebly, or not at 
all, under the finger ; do not convey a feeling of elasticity, but 
feel soft and yielding, like a down pillow. Their specific gravity 
is low, so that they float high above the surface of water like 
an air-distended bladder. If the lung is inflated through the 
bronchi the spaces between these emphysematous bullae are filled 
up, and the external surface is rendered smooth and even, show- 
ing that these projections result simply from the loss of elasticity 
in the tissue of the diseased parts, and the consequent non- 
escape of the air during the natural collapse of the lung. When 
emphysema is partial only, the morbid appearances correspond 
in character though not in degree with those observed when it is 
more generally diffused over the chest, and the amount of dis- 
placement of the thoracic organs is in strict relation to the ex- 
tent and seat of the disease. 



1 See a pap^by Mr. Kainey, " Med.-Chir. Trans.," vol. xxxi. 
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• Physical Signs. 

Inspection usually discovers alterations in the shape and 
movements of the che'^st. The chest-walls are abnormall}^ rounded 
and prominent on the diseased side, or on both sides if both 
lungs are affected; or the bulging may be confined to certain 
parts corresponding to the diseased portions of the lung Avithin. 
The infra-clavicular, mammary, and sternal regions are the parts 
in which bulging is most commonly observed, but the whole of 
the anterior surface of the chest is sometimes unusually prom- 
inent, and its antero-posterior diameter is much increased. The 
clavicles and scapulae are elevated, and the former are often ill- 
defined, as in fat persons, in consequence of the filling up of 
the supra-claviculai: space by the upward pressure of the emphy- 
sematous lung. The ribs are less oblique in their position than 
they should be, the intercostal spaces are wide, and sometimes 
well-marked ; but in advanced cases, especially in old persons 
in whom the intei-costal muscles become weak or paralyzed, the 
intercostal depressions are more commonly obliterated. In some 
few instances, in which the general symptoms of emphysema are 
well-marked during life, the lung is atrophied and no bulging 
or prominence of the chest occurs, either general or local. The 
motion of the chest-walls is remarkably small ; the entire thorax 
is dragged upwards with the shoulders as one piece, but the ex- 
pansion movement is diminished or almost nil. This arises from 
the fact that, in consequence of the loss of elasticity of the lung- 
tissue, expiration fails to empty the chest, and there is little 
room therefore for the introduction of fresh air, and consequently 
little dilatation of the chest during inspiration. The respiratory 
efforts are labored and powerful ; the intercostal and all the 
accessory muscles of inspiration are seen in full activit}'", but 
the breathing, nevertheless, is chiefly abdominal, and in aggra- 
vated cases the lower part of the sternum and the cartilages of 
the lower ribs may even sink in during inspiration. 

Palpation. — The vocal fremitus varies : sometimes it is nor- 
mal ; more commonly it either exceeds or falls short of the 
average standard of health. Not unfrequently the heart's action 
cannot be felt in the precordial region, and sometimes it is 
felt much lower than natural, even in the epigastrium. 

Mensuration shows great increase in the peripheral size of 
one or both sides, and a remarkable increase in the antero-pos- 
terior diameter of the chest. 

Percussion. — The sound is morbidly clear, and of a somewhat 
tympanitic quality ; the area over which it is hgp.rd is more ex- 
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tended than natural, and owing to the very slight movement of 
the lungs is not materially affected either by forced inspiration 
or forced expiration ; the precordial region often emits a clear 
resonance ; the chest-walls are unusually elastic and resilient 
under the finger. 

Auscultation proves that there is little or no air in motion 
in the emphysematous portions of the lung, for the inspiratory 
sound is either' short and weak, or else altogether absent, whilst 
the expiratory sound, if not inaudible, is weak and remarkably 
prolonged — the ratio of the two sounds being as 1 to 3 instead 
of as 3 to 1, in consequence of the diminished elasticity of the 
lung-tissue and of the obstruction offered to the egress of the 
air by bronchial spasm and by mucus in the air-passages. Both 
sounds may be jerking and interrupted, and are often marked by 
sibilant or sonorous rhonchi, or by bubbling bronchitic rales. 
The vocal resonance varies greatly. Sometimes it is diminished 
or altogether absent ; at others, it is loud and of a bronchophonic 
character. The latter I believe to be its natural condition in 
emphysema, and its diminution or absence to be referable to 
obsti'uction of the air-passages by spasm or mucous secretion. 
The heart's sounds are feeble or altogether inaudible. 

Laennec speaks of a dry crackling as a result of sudden infla- 
tion of the emphysematous bullae ; and both he and Dr. Walshe 
invest the "prominent air-distended nodules " with the power 
of produciTig "a dry, grazing, friction-sound." I have never 
been able to satisfy myself as to the existence of either of these 
phenomena in emphj^sema ; and even if their occasional existence 
be admitted, I should doubt their being correctly ascribed to 
the causes mentioned. I have never seen or known of an in- 
stance in which the lung-tissue, however damaged by emphy- 
sema, has been dry enough to crackle on expansion, and 1 do 
not think it possible that the smooth, soft surface of the atten- 
uated lung could give rise to friction. The crackling I should 
attribute to the bursting of bubbles caused by the occasional 
passage of air through viscid tenacious secretion in the air-pas- 
sages — the dryness of its character being referable to the viscid- 
ity and tenacity of the secretion — and the friction-sound when 
it exists — as it rarely does — to attrition of the two surfaces of 
the pleural membrane roughened by inflammatory products. 

Pneumothorax is the only disease with which emphysema 
can be confounded. In both forms of the disease the aflected 
side is rounded and prominent ; in both, resonance on percussion 
indicates the presence of air in immense quantity beneath the 
chest-walls; and in both, feebleness or absence of respiratory 
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sounds proves that the air is either in very slight motion, or is 
pent up in some cavity uninfluenced by the act of respiration. 
This cavity may be the pleura, or it may be the distended 
bladder-like pouch of an emphysematous lung. A distinction, 
however, may be drawn without much diflSculty. Pure pneu- 
mothorax is extremely rare, if, indeed, it ever exists ; and when 
accompanied, as it is almost invariably, by liquid elfusion, its 
characters are well marked and distinctive.' But there are 
other means of distinguishing pneumothorax. It comes on sud- 
denly, instead of gradually like emphysema ; it produces more 
urgent symptoms of dyspnoea ; it gives rise to greater bulging 
and to resonance of a more thoroughly tympanitic character 
than the ordinary resonance of emphysema ; and whereas em- 
physema, when existing to such a degree as to simulate pneumo- 
thorax, invariably aff"ects both sides of the chest, pneumothorax 
is necessarily confined to one side, as it would prove instantly 
fatal if it were to occur on both sides. 

It is stated that subpleural emphysematous air-bags have been 
known to give way, and produce an attack of pneumothorax, but 
I have never chanced to meet with such a case. 

Emphysema is naturally a progressive disease. Accompanied 
as it is by compression and obliteration of the capillary blood- 
vessels, and consequently by oedema and atrophy of the lung- 
tissue, it follows that each attack of bronchitis, and whatever 
puts a strain upon tlie weakened organ, is almost certain to be 
followed by some increase of the local mischief. Repair of the 
injured part is impossible, for its nutrition is hopelessly inter- 
fered with ; and the utmost that can be expected is tliat, by 
carefully avoiding every act of straining, violent bodily exercise, 
and all other acts which are calculated to make an unusual 
demand on the inflation of the lungs, or on their power of re- 
sistance during respiration, we may in some measure prevent the 
rapid increase of the malady. But, slowly or quickly, it as- 
suredly will increase, whatever steps may be taken to'prevent 
it, until at length, as the function of the lungs becomes more 
and more impaired, the act of stooping, a recumbent posture, 
the slightest catarrh, an attack of dyspepsia with flatulent dis- 
tension of the abdomen, or anything which even temporarily 
creates the slightest interference with the action of the heart 
and lungs, will sufiice to induce a violent paroxysm of diflicult 
breathing, with palpitation, and general distress. 

If, then, emphysema be irremediable, what can be done to 
relieve the sufi"erings of our patient ? Much good may be ef- 



1 See pp. 218-19 of this treatise. 
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fected by enforcing a mode of life calculated to guard against 
the various circumstances which aggravate the emphysema, or 
induce attacks of dyspnoea. Anything which puts the patient 
out of health is necessarily bad for him, and everything is bene- 
ficial which conduces to tranquillity of mind and body. Regu- 
larity of habits, moderation of diet, the avoidance of cold, entire 
absence from active exertion and mental excitement, are con- 
ditions essential to his well-being and comfort, and, when there 
is much disposition to catarrh, accompanied by bronchial spasm, 
removal to a warm climate during the winter months, and the 
use of Jeffrey's respirator whenever the external temperature is 
low and the air keen, are conditions of great importance. When 
these precautions are steadily observed, life may be prolonged 
for very many years even in aggravated cases. 

But active medical interference is necessary in many cases of 
emphysema. This disorder is apt to be complicated by bron- 
chitis, and in almost every instance in which a doctor's advice 
is sought, is attended by bronchial spasm, and bronchial con- 
gestion,, Avith profuse secretion of mucus. The removal or mit- 
igation of these symptoms is of the last importance to the 
patient, as tending, not only to promote his immediate comfort, 
but to prevent the further extension of the disease. The means 
to be employed for the purpose must necessarily vary, according 
as the attack is characterized by more or less extensive bron- 
chitis and pulmonary congestion, or by spasm of the air-tubes. 
It is unnecessary to recapitulate what has been already stated 
respecting the treatment of bronchial inflammation, whether in 
its acute or chronic stage, inasmuch as what applies to cases of 
simple bronchitis holds good equally in respect to bronchitis 
complicated by emphysema. The only remarks which are called 
for in this part of the subject are, that extreme caution milstbe 
exercised in having recourse to depletory measures, and that, as 
soon as the more active symptoms have subsided, emetics, espe- 
cially the sulphate of zinc, are extremely serviceable. Further, 
that with the view of relieving the passive pulmonary congestion, 
which is a distinguishing feature of these attacks, repeated dry 
cupping between the shoulders, the frequent employment of 
hot-water leg-baths, and the inhalation of oxygen, are useful 
expedients. If the stomach be loaded or otherwise out of order, 
or if there be flatulent distension of the abdomen, emetics, fol- 
lowed by warm carminative medicine and a gentle purge, will 
prove of the greatest service. If, again, there be no evidence 
of stomach derangement, but nevertheless the dyspnoea be con- 
siderable, the wheezing excessive, and expectoration scanty, it 
is fair to conclude that the symptoms are attributable chiefly to 
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bronchial spasm, and means must be adopted accordingly. Noth- 
ing proves more useful in such cases than a full dose of opium 
combined with half a di'achm or a drachm of sulphuric ether and 
twenty drops of the ethereal tincture of lobelia. Small doses 
of opium frequently repeated, which are of much service in or- 
dinary catarrh, are of little avail to an emphysematous patient, 
whilst a full dose given as above directed w'ill often act like a 
charm, subduing the cough at once, and speedily removing the 
wheezing and distress of breathing. The blueness or excessive 
venous congestion which accompanies a paroxysm of asthma re- 
sulting from emphysema is only a temporary effect of spasm of 
the bronchi ; whereas when it occurs as a result of bronchitis un- 
connected Avith emphysema and bronchial spasm, it is the effect 
of obstruction caused by excessive loading of the air-passages 
with muco-purulent secretion. Thus it is that in the one case 
lividity of the surface is not a bar to the administration of 
opium — nay, rather calls for the employment of sedatives and 
antispasmodics — whilst in the other, as before stated, it contra- 
indicates the use of sedatives, which have the effect of checking 
expectoration and of so increasing the loading of the bronchi. 
If opium fails to afford relief, belladonna, conium, stramonium, 
the ethereal tincture of the Cannabis Indica, and hydrocyanic 
acid may be tried, and each in turn may be found of service. 
Even when all medicines taken internally fail to afford relief, 
belladonna, camphor, and stramonium will sometimes act bene- 
ficially if introduced into cigarettes or put into a pipe and 
smoked. The seed-pods of the Datura tatula smoked in this 
manner are more powerfully antispasmodic than even the pods 
of the Datura stramonium, and I have known them afford relief 
after stramonium had completely failed. The inhalation of 
ethef and chloroform occasionally proves serviceable, as do also 
the fumes of burning bibulous paper which has been steeped in 
nitre. The inhalation of very dilute carbonic acid has also been 
reported as conducive to the alleviation of bronchial spasm. On 
general grounds its administration is contraindicated, and, al- 
though its immediate action may be sedative, its effect can 
scarcely prove otherwise that noxious. I am bound, however, 
to add, that my objections to its use are purely theoretical, for 
I have never employed it, and have not had any personal ex- 
perience of its inhalation. 



Interlobular Emphysema. 

Interlobular emphysema is the name given by Laennec to a 
form of disease in which air is poured out from a ruptured air- 
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vesicle into the cellular tissue which exists between the lobules 
of" the lungs. In this form of complaint the air is not necessa- 
rily confined to the spot where it was first effused, but may pass 
into the cellular tissue of the mediastinum, and thence into the 
cellular tissue of the chest and neck. The disease is seldom con- 
nected Avith vesicular emphysema, and, if not produced by a 
puncture of the lung, occasioned by a broken rib or some similar 
accident, it usually arises from rupture of one or more air-cells 
under the influence of violent straining efforts, as during child- 
birth, in defecation, in coughing, and in lifting heavy weights. 
It may be recognized during life by the suddenness of its attack. 
Something is felt to give way in the chest during the act of 
straining; shortness of breath immediately ensues, and ma}^ be 
followed in a short time by an emphysematous condition of the 
neck or chest. If the air finds its way into the subcutaneous 
cellular tissue, it may be felt and heard crackling beneath the 
finger, and such an occurrence, coupled with the history of dysp- 
noea occurring suddenly after an act of violent straining, cannot 
fail to lead to a recognition of the disease. The idiopathic disease 
is said to be more common in childhood than in adult life, but under 
all circumstances it is so uncommon that I am not able from per- 
sonal observation to speak confidently as to its treatment. 
Theoretically, however, nothing can be of much avail, unless the 
air has found its way into the subcutaneous cellular tissue, in 
which case a few punctures will allow the air to escape,' and thus 
will lessen the pressure which results from the deeper-seated em- 
physema. Therefore, if the dyspnoea be excessive, this plan 
ought to be adopted; but if otherwise, it is better not to interfere, 
inasmuch as the mischief tends to spontaneous cure. The air 
which has escaped is gradually reabsorbed, and the difficulty of 
breathing ceases coincidently with its absorption. 

If the air should fail to pass into the cellular tissue of the neck 
or chest, the diagnosis of this affection is by no means easy, for 
under these circumstances it is almost impossible to distinguish 
this form of disease from ordinary emphysema. Tlie suddenness 
of the attack forms the only other clue to the nature of the mis- 
chief; and as dyspnoea may occur suddenly from a variety of 
causes, this cannot be depended on as a means of diagnosis. 

In this, as in the former variety of emphysema, Laennec 
thought that a "dry crepitant rhonchus with large bubbles" is 
to be heard, and that the subpleural air-pouches give rise to fric- 
tion-sound; but I have never been able to hear those sounds, and 
it is almost certain, theoretically at least, that emphysema in 
either form cannot lead to their production. In this opinion 
I am confirmed by many careful observers of large experience. 

21 
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Sir Thomas Watson " doubts exceedingly whether " this large 
dry crepitation "really occurs at any time," and Dr. Herbert 
Davies does not hesitate to remark that Laennec's statement 
" is not confirmed by later observers." Dr. Walshe indeed states 
it as his opinion that "it is quite possible" that both these sounds 
may be produced " if the surfaces of the interlobular spaces be- 
come prominent through distension; " but inasmuch as his state- 
ment implies that he has never met with a case in support of his 
theoretical "possibility," his opinion cannot be allowed much 
weight in opposition to so much extended practical observation 
as has been brought to bear on the subject at issue. 

Interlobular emphysema may be easily recognized after death. 
Bubbles of air of various sizes pervade the surface of the lung, 
elevating the pulmonary pleura, and producing more or less the 
appearance of foam. These bubbles, instead of being stationary 
as are the bladder-like projections formed by the dilated air-cells 
in vesicular emphysema, can be moved to and fro through the 
cellular tissue by pressure of the finger. Further, the lobules 
of the lung may be seen mapped out and sharply defined by 
small bubbles of air in the surrounding cellular tissue ; and some- 
times, if the emphysema be extreme, the interlobular cellular 
tissue is thoroughly inflated, and the divisions between the lob- 
ules are of considerable width. Pneumothorax is said to have 
been produced by the giving way of one of the subpleural air- 
pouches. 

Bronchitis complicated hy Plastic Exudation into the Bronchi. 

A complication which is sometimes met with in bronchitis, and 
is sufficiently remarkable to merit special notice, is the formation 
of plastic casts of the bronchial tubes. Just as in croup a plastic 
exudation takes place into the larynx and extends downwards 
towards the bronchi, so in this form of disease fibrinous matter 
is poured out into the smaller air-tubes and their ramifications, 
and extends upwards towards the primary divisions of the bron- 
chi. The exudation rarely reaches the larger bronchi, and never 
implicates the trachea and upper air-passages. Indeed, the dis- 
ease bears no affinity to croup, but is essentially a form of bron- 
chial inflammation, connected probably with some peculiar dia- 
thesis which leads to the outpouring of concrete albuminous and 
fibrinous matter. It may occur in either sex and at any period 
of life; and although most frequent in delicate persons of a stru- 
mous or a consumptive constitution, it has been known to arise 
in persons of robust frame and healthy appearance, born of 
healthy parents, and who, neither before nor subsequently to 
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their seizure, have exhibited any symptom of tubercular disease. 
Wliatever its precise cause, this form of disease is exceedingly 
rare, and is of interest to the pathologist as well as to the prac- 
tical physician. Not only are its symptoms of great severity 
and little under control, but its cause and true nature deserve 
further investigation. 

The patient, possibly a healthy-looking person, is attacked 
with an irritative, hacking cough, which is not accompanied by 
much expectoration. After a period, varying from half an hour 
to several days, there is a considerable and rather sudden ac- 
cession of difficulty of breathing, sometimes, indeed, of an alarm- 
ing character, and attended by a distressing sense of constriction 
across the chest. The cough increases in severity, small frag- 
ments of Avhite fibrinous matter mixed with ordinary bronchitic 
expectoration or with blood-tinged mucus are spit up, and 
at length, during a violent paroxysm of cough, one or more 
"white fibrinous casts of the bronchi are ejected, and the cough 
and difficulty of breathing in great measure pass off. The dis- 
ease may then subside, or may continue for weeks or even months, 
marked from time to time by severe accessions of cough and 
dyspnoea, invariably followed and ultimately relieved by the 
expectoration of fibrinous casts of the air-tubes. Indeed, in one 
patient who came under my care at St. George's Hospital, and 
the particulars of whose case I communicated to the Pathological 
Society,^ these attacks continued for several months, and re- 
curred during a period of many years. The general health does 
not usually suffer much, and during the intervals between the 
attacks the patient's breathing may be unaffected. Sometimes 
even during a paroxysm of the disorder there is no pain at the 
chest, nor is there necessarily any heat of skin, or coating of 
the tongue, or loading of the urine, and the pulse, though fre- 
quent, may be soft or even weak. But the symptoms vary as 
much in kind and degree as they do in duration ; for whilst, as 
already stated, there may be almost entire absence of febrile 
excitement and a very slight amount of mucous expectoration, 
there may be, on the contrary, excessive febrile distress and 
profuse muco-purulent bronchitic secretion, more or less tinged 
or mixed with blood. The secretion, hoAvever, is rarely tinged 
with blood, unless acute bronchitis or pneumonia be present; 
and perhaps the symptoms most generally met with are those 
which accompany that variety of chronic catarrh, Avhich is at- 
tended by scanty starch-like expectoration. 

In former days the concrete masses which are expectorated 
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in these cases were falsely termed bronchial polypi, and are 
described as such by Dr. Warren.^ They vary from mere frag- 
ments to large pieces of from one to four inches in length, and 
may be either tubular or solid. Their ejection may be preceded, 
and is often accompanied by spitting of florid blood. Sometimes 
the mucous expectoration is merely streaked with blood ; at 
others the quantity of blood is considerable, and escapes in 
gushes ; and this has led to the supposition that only the former 
variety of casts are the result of exudation, and that the latter 
are mere decolorized fibrinous coagula, resulting from ordinary 
hemorrhage, and moulded in the smaller air-passages.^ But I 
am not inclined to coincide in this opinion. Without denying 
the possibility of fibrinous coagula forming in the bronchi as 
the result of pulmonary hemorrhage, it is undoubtedly the fact 
that such an occurrence is rarely observed even when haemopty- 
sis is very profuse; and inasmuch as when these plastic casts 
of the air-tubes have been met with in any case, they have 
been so usually not once only, as if formed by accident, but 
repeatedly, at intervals of days or months or even years, it is 
obvious that some special circumstances ought to be adduced in 
order to afibrd the slightest pretext for referring them to a cause 
which, to say the least, very commonly exists without giving rise 
to them. Moreover, long- continued observation at the bedside 
has led me to conclude that the white fibrinous casts now under 
discussion are invariably the products of true exudation. In 
tAvo instances I have met with them without any pi'evious or 
coexistent spitting of blood ; and in the remarkable case which 
I reported to the Pathological Society, and Avhich I have since 
had under my observation, the casts were sometimes rejected 
so soon after the accession of cough and difficulty of breathing, 
that it is morally certain they would have exhibited some trace' 
of the coloring matter of the blood if they had been attributable 
to bronchial hemorrhage. Nevertheless, though some of them 
were solid and others tubular, and though in several instances 
their expulsion was preceded or else accompanied by more or 
less haemoptysis, yet they were invariably white, without a trace 
of coloring matter. Further, I would remark that, however 
solid these casts appeared to be, they were always found on 
examination to consist of concentric laminae, evidently deposited, 
or rather exuded at different periods, in successive layers ; and 
if placed under the microscope they were seen to consist of 
amorphous granular matter, intermixed, not with blood-globules, 

1 " Med. Trans.," vol. i. 

2 Bee a paper by Mr. North in "Med. Gazette," vol. xxii. 
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but with ■mucus-corpuscles, compound granular cells, oil-globules, 
and ovoid cells containing dark coloring matter, such as exist 
in ordinary bronchial mucus. 

In most of these cases of plastic exudation the prognosis is 
favorable. In two of the instances which I have met with com- 
plete temporary recovery took place ; and in the case of the 
widow whose bronchial casts I brought before the Pathological 
Society, there has been complete temporary recovery after each 
of the repeated attacks which have occurred during a period of 
sixteen years. This patient was last in St. George's Hospital 
in 18 >8, when she again recovered thoroughly, after paroxysms 
of cough and difficulty of breathing, which for some weeks threat- 
ened her very existence. In an able report on the casts which 
I exhibited at the Pathological Society, Dr. Peacock has given 
an analysis of thirty-four cases, of which he.has collected records; 
and of these no less than twenty are said to have recovered their 
health entirely; whilst in the ten who died, it appears, on inves- 
tigation, that death was attributable either to phthisis, pneu- 
monia, low fever, or profuse haemoptysis. In no instance, as far 
as can be ascertained, did death arise directly from the presence 
of these plastic casts ; on the contrary, there appears to have 
been little danger to life ; for however urgent the cough and 
difficulty of breathing prior to and during the expulsion of the 
concretions, the natural efforts sufficed in every instance to expel 
them ; and the urgency of the symptoms passed off as soon as 
free ingress was again afforded to the air. 

The physical signs of this form of disease are peculiar. The 
formation of fibrinous concretions tends to obstruct the bronchi, 
and consequently to deprive certain portions of the lung of air. 
The natural result of this is weakness, or entire absence of 
•breathing over the affected portions of the lungs. The percus- 
sion-note varies in its degree of resonance or dulness, according 
as more or less air is pent up in the superficial portions of the 
lung ; but if one of the larger air-tubes becomes implicated, 
whilst as yet the portions of lung beyond it, and supplied by it, 
remain unaffected, collapse of those portions may take place, 
and complete dulness on percussion may ensue. This might 
lead the inexperienced practitioner to suspect the existence of 
pleurisy or pneumonia; but the rapidity of the disappearance of 
the respiratory sounds, the speedy occurrence of dulness on per- 
cussion, the absence of friction-sound, and of fBgophonic reso- 
nance of the voice, combine, with the non-occurrence of acute 
catching pain and other general symptoms, to distinguish these 
cases from pleurisy; whilst, in like manner, they may be dis- 
tinguished from pneumonic consolidation by the rapidity of their 
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occurrence, by the absence of tubular breathing, and by the 
non-existence of those general symptoms which usually mark 
the inroad of inflammation of the lungs. The ordinary signs of 
chronic bronchial inflammation are commonly present during 
these attacks; but acute bronchitis or pneumonia may supervene, 
in which case the physical signs will of course undergo a cor- 
responding change. 

I know of nothing which can be relied upon to afford decided 
relief during the paroxysms of dyspnoea which precede or ac- 
company the expulsion of these plastic casts of the bronchi. 
Calomel and opium, tartarized antimony, salines, alkalies, and 
blisters, have been fiiirly tried without effect ; and I have seen 
venesection and sedatives employed in vain. Lime-water has 
been said to possess the power of dissolving these plastic exuda- 
tions, and as, by means of a pulverizing apparatus, we can now 
introduce fluids into the bronchi by inhalation, it may perhaps be 
worth Avhile to make trial of it. At present I am unable from 
personal observation to speak as to its effects when thus em- 
ployed, but experiments lead me to doubt its efficacy. Judging 
from the effect produced on diplitheritic exudation, I should 
have more confidence in the use of a solution of permanganate 
of potash. 

When the more active symptoms have subsided, our aim must 
be to prevent the recurrence of plastic exudations ; but unfor- 
tunately our means are very inadequate to the end we have in 
view. Though I have had the opportunity of watching one of 
these cases for many months, I have failed to satisfy myself 
that any class of remedies possesses the power of controlling the 
formation of these bronchial casts. The only medicine which 
appeared to prove serviceable was tartarized antimony, in mod- 
erate doses, persevered in for a period of several Aveeks ; and 
even that, on several occasions, proved utterly inoperative. 

But although, when the disease has once arisen, we cannot 
arrest its progress, I am convinced that .we may do much to 
shield our patient from danger, by sustaining the general health, 
and warning him to take every precaution to avoid cono-estion 
and inflammation of the bronchial mucous membrane. Quinine 
iron, and cod-liver oil should be given whenever his streno-th be- 
gins to flag ; he should be taught to shun exposure to cold and 
damp, to wear one of Jeffrey's respirators whenever he is likely 
to be subjected to variations of temperature, and on the slio-htest 
symptom of bronchitic irritation to remain indoors, in a%'arm 
atmosphere, inhaling the steam of boiling water, perseverinirly, 
for hours. By these precautions I have reason to believe, That 
in one of the instaoces which have come under my observation 
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an attack was warded off on several occasions. Any bronchitic 
or pneumonic symptoms must be treated in the usual manner, 
without reference to the plastic nature of the secretion by which 
thoy are accompanied. 

Epidemic Bronchitis^ or Influenza. 

The forms of bronchitis hitherto described are referable to 
endemic influences, and derive their characters less from any 
peculiarity in the causes by which they are excited, than from 
the constitutional condition of the patient at the time of the 
attack, the pre-existent state of the respiratory organs, or the 
physical changes to which the disease accidentally gives rise. It 
is otherwise, however, in regard to epidemic catarrh or influenza. 
Its occasional prevalence in summer as well as in winter, and 
the facts that it occurs at long intervals in an epidemic form, 
pursues an erratic course, always spreading from east to west, 
but not necessarily affecting contiguous places at the same 
time that it disappears from the different localities within or 
about the same period — from four to six weeks — and that it pro- 
duces fever, more or less severe, with disturbance of the nervous 
centres and great general prostration — all point to some specific 
poison as its proximate or essential cause. Indeed, the pecu- 
liarities by which its progress is marked are obviously attribu- 
table to the nature of its exciting cause, and there are few circum- 
stances within the range of our profession which, in a practical 
point of view, require more careful consideration. 

The symptoms of influenza differ considerably in their charac- 
ter in different cases. In some persons catarrh is the prominent 
symptom ; in others fever exists, almost unaccompanied by 
catarrh, whilst in the aged and weakly it sometimes happens 
that reaction does not ensue after the preliminary shivering, 
and the patient dies in a few hours in a state of collapse, Avith- 
out the supervention of any of the ordinar}^ symptoms of the 
disease. 

An ordinary attack, however, greatly resembles common 
catarrh, and differs from it chiefly in the suddenness of its inva- 
sion, the rapid development of its symptoms, and the degree of 
depression by which it is accompanied. It is ushered in by chilli- 
ness, seldom amounting to actual shivering, with aching pain and 
soreness of the limbs, headache, and muscular and nervous pros- 

1 Those who desire to make themselves acquainted with the history of in- 
fluenza, and especially with the course which the various epidemics have pur- 
sued, will do well to consult Sir Henry Holland's " Medical Notes and Ke- 
flections," and Dr. Eobert Williams's admirable work on " Morbid Poisons." 
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tration. In some instances sore throat is a prominent symptom, 
almost from the very outset of the attack; in others a_ running 
at the nose and eyes is most strongly marked ; whilst, in a third 
class of cases, disturbance of the alimentary canal, with loss of 
appetite, vitiated taste, nausea, or even vomiting, may prove to 
be the earlier and more troublesome symptoms. There is ex- 
treme uneasiness, general restlessness, and nervous prostration. 
Usually the skin is warm and moist, though, sometimes, towards 
evening, rather hot, and dry; the face at one time is pale, at 
another flushed; the eyes are streaming; there is tenderness of 
the scalp, and aching of the jaw-bones ; the alas of the nose are 
red, and excoriated by acrid discharge from the nostrils; and 
the voice is altered, as in common "cold." At the same time 
the patient complains of intense frontal headache, of more or 
less nausea and loss of taste, of soreness and discomfort at the 
epigastrium, and of constriction and rawness across the chest, 
with frequent hard, tearing cough. If his throat be examined, 
it will be found to be of a dusky red color, but not ulcerated, 
and seldom much swollen; the pulse is always weak, and usually, 
but not always, frequent; the tongue is moist, and coated with 
a white or a yellowish-white fur; the boAvels are either costive, 
or else disturbed and relaxed ; and the urine in most cases is 
clear and acid. Notwithstanding the pain and soreness at the 
chest, and the frequency and severity of the cough, it often 
happens that the physical signs of puhnonary mischief are not of 
a well marked character. Sometimes, indeed, little more can be 
discovered than indistinctness of the respiration, with some pro- 
longation of the expiratory sound ; but, commonly, the signs of 
ordinary bronchitis are present, and sonorous and sibilant rhonchi 
•are audible in all parts of the chest. In some cases pneumonia 
occurs between the third and sixth days of the attack, and, in 
others, pleurisy is set up. Seldom, however, is the inflammatory 
mischief of a sthenic character. If the lung-tissue is aff"ected, 
there is seldom or never any rusty-colored expectoration, and 
whether pneumonia or pleurisy be present it is rarely attended 
by pain in the side, or, at least, by any urgent dyspnoea, or by 
the characteristic pulse of inflammation. Indeed, the mischief 
occurs in a latent form, and if not discovered by a careful phys- 
ical examination of the chest, will run on unheeded, until, at 
length, blueness of the face and lips, with clammy perspirations 
and coldness of the surface, will indicate extensive pulmonary 
obstruction and failure of the powers of life. 

In all cases of influenza muscular prostration and dejection of 
spirits are prominent features of the attack, and are infinitely 
greater than would have been expected from the local symptoms 
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of the disease. The patients, if at all advanced in life, and not 
very vigorous, are often obliged to be supported while being sub- 
jected to a stethoscopic examination, and may even faint if kept 
long in an erect posture. Even the younger and more robust 
feel utterly exhausted, and incapable of bodily or mental exer- 
tion. 

The various epidemics of the disease have differed somewhat 
in the character of the symptoms produced. That of 1782 was 
marked by the extreme severity of the frontal headache and 
pain in the temples, by the amount of fever which accompanied 
it, and by the frequency of delirium. " The nights were passed 
in disturbed and unrefreshing sleep, frequently with delirium, 
which in general did not continue long. In some cases, however, 
it appears to have been the most alarming symptom of the dis- 
order."^ In the epidemic of 1837 there was seldom any delirium, 
but there was a great tendency to pneumonia of an extremely 
asthenic type; so that Sir Henry Holland described it as 
"scarcely maintaining true inflammation, yet simulating the 
character of it." So again, in some instances, the chief strain 
has been on the digestive organs ; and excessive nausea, with 
frequent vomiting, tenderness at the epigastrium, and diarrhoea, 
have been the more^prominent symptoms. 

The attack usually lasts from four to ten days, and terminates 
in profuse sweating or diarrhoea, followed in favorable cases by 
gradual subsidence of all the symptoms. But not unfrequently 
Ave find in its Avake an abiding languor and debility, with cough 
and chronic bronchial irritation. So often does this occur, that 
it has become a matter of common remark that influenza is apt 
to lay the seeds of consumption. Nor are facts inconsistent with 
this common observation ; for, although doubtless in many in,- 
stances the epidemic disorder has done little more than favor 
the development of already existing tubercular mischief, yet it 
cannot be doubted that many strong and healthy persons have 
justly referred their ill health and consequent tubercular disease 
to the entire derangement of system and great vital prostration 
resulting from an attack of influenza. 

To the aged and weakly influenza proves a very fatal disease, 
Avhilst amongst children and persons under forty years of age it 
rarely gives rise to fatal consequences, unless the patient is 
w'eakly and out of health at the time of the attack, or is reduced 
or weakened by injudicious treatment. • But putting these con- 
siderations aside, and looking merely at the actual results, it 
cannot be doubted that influenza is one of the most fatal scourges ; 
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in proof of which it need only be stated, that the French bills 
of mortality for 1837 prove that no less than 4800 persons 
succumbed to the complaint during the two months ending the 
7th of March ; and that, in the epidemic of 1557, 2000 persons 
are said to have died of it in a small town near Madrid, during 
the month of September. 

In all epidemic disorders it has been proved beyond dispute 
that active treatment is seldom of much avail, and is often de- 
cidedly injurious. The same holds good in respect to influenza. 
In the milder cases it is seldom necessary to do more than con- 
fine the pntient to the house, prescribe the free use of tepid di- 
luents and entire abstinence from animal food and fermented 
liquors, employ a gentle purgative to unload the bowels, and a 
saline draught to promote the action of the skin and kidneys, 
and if necessary, apply a mustard poultice or some stimulating 
liniment to the chest, with the view of producing counter-irrita- 
tion and relieving the cough. Even in the most severe examples 
of the disorder it is seldom judicious to have recourse to active 
or depressing treatment ; for whatever measures are adopted, 
the disease will usually run on unchecked in its course.' There- 
fore, as we cannot arrest the disease, our object should be to 
prevent the occurrence of any untoward symptoms rather than 
to waste time in vain attempts to subdue it or cut it short. So 
long as the symptoms are confined to headache, pains in the 
limbs, slight sore throat, hoarseness, and cough, the simple 
measures above recommended will usually accomplish all that 
can be done for our patient's relief. But should severe sore 
throat occur, should the bronchitis prove nnusally troublesome, 
or should pleurisy or inflammation of the lungs supervene, more 
active medical interference will be necessary in order to obviate 
serious mischief. And here it becomes necessary that sound 
discrimination should be exercised, and that a lesson should be 
learned from past observation. The supervention of pneumonia 
or pleurisy in these cases is sometimes accompanied by so much 
fever and vascular excitement as to suggest the propriety of 
free bloodletting. But experience has shown that these symp- 
toms of excitement are speedily followed by great depression 
even in the younger and more robust, and that bleeding proves 
extremely dangerous, if not a fatal measure, "Experientia enim 
hoc comprobavit, omnes fere mortuos esse, quibus vena aperie- 
batur."^ Even local bleeding b}^ cupping or leeches is always 

1 In this I am confirmed by many authoi-s. See Williams on " Morbid 
Poisons," vol. ii, p. 683. 

2 This is a statement of Linnertus respecting the epidemic of 1580 ; vide 
"Cyclopasdia of Practical Medicine." 
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a doubtful expedient. Seldom indeed, as far as my experience 
has gone, is bloodletting admissible in these cases. It is clearly 
inadmissible in the weakly and the aged ; and I believe that 
even in the younger and more vigorous it is not needed for the 
relief of the symptoms. Assuredly it lowers the vital powers, 
and, according to my observation, it fails in relieving the in- 
flammatory symptoms ; whereas I have repeatedly traced the 
gradual disappearance of the signs of consolidation under the 
use of dry cupping, blistering, and turpentine fomentations, 
aided by internal remedies. Indeed, I am satisfied that by 
these means we may accomplish all that can be effected with 
safety to the patient. Nevertheless, some practitioners, as Dr. 
Robert Williams,^ report, that "in general, when the patient was 
young, and the affection of the lungs limited to bronchitis, 
the substance being as yet unaffected, leeches to the chest, or 
cupping to a moderate amount, as ten or twelve ounces, were 
borne extremely well, and the symptoms were relieved." I am 
constrained, therefore, to admit that cases may occur, in which 
bloodletting, if judiciously employed, may prove of service ; but 
at the same time I feel bound to caution the student and young 
practitioner, who has not had much experience in these cases, 
to exercise the greatest caution in the abstraction of blood. I 
/have known rapid sinking follow bloodletting to the amount of 
ten ounces ; and Dr. Walshe reports having seen "successive 
fainting fits" follow the application of a dozen leeches, in "a 
previously robust and healthy person." 

Tartarized antimony and calomel, which are strikingly bene- 
ficial in sthenic pneumonia, are of questionable utility in influ- 
enza. The former is said to have proved successful in the hands 
of M. Hortloup, at the Hotel-Dieu, and Dr. T. Davies and 
others have spoken highly of the latter ; but I have seldom seen 
any marked improvement follow their administration, and in 
many instances a contrary effect has been observed. The 
patient's strength has failed rapidly under their influence, with- 
out any corresponding amelioration in the chest symptoms. 

In short the remedies on which alone I place much reliance 
in the acute stage of this complaint are tepid diluents freely 
employed, saline diaphoretic medicines, ipecacuanha and gentle 
purgatives, assisted if necessary by opiates, hyoscyamus, or 
other sedatives, and by dry cupping, blistering, and turpentine 
fomentations. If the patient exhibits the slightest symptoms of 
depression, quinine or bark, with sesquicarbonate of ammonia, 
should be given from the first, and wine or brandy allowed in 
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moderate quantity ; and if there be any difficulty of expectora- 
tion, the tincture of senega or some other stimulating expecto- 
rant should be added. In all cases, quinine should be sub- 
stituted for the saline as soon as the first fury of the attack is 
past, and should be combined with squills and nitric ether or 
spirits of chloroform. During convalescence the salts of iron 
may be used advantageously. 

In mild cases the patient may be allowed white fish, light 
puddings, and strong beef-tea throughout the attack ; but in 
the severer forms of the disease, when the digestive organs are 
disturbed, the diet should be restricted, in the first instance, to 
beef-tea, broth, gruel, or barley-water. 

In all cases, whether slight in character or severe, much care 
should be taken during convalescence. Tonics should be admin- 
istered suited to the constitutional peculiarities of the individual ; 
and if the slightest cough remains, cod-liver oil will often prove 
useful. But other means than mere internal remedies should 
be resorted to if the patient does not speedily recover. Change 
of air, under these circumstances, is imperative, and if not 
delayed too long, will seldom fail to effect our object ; but if 
our warning be disregarded, and no efficient means are taken 
to get rid of the languor, lowness of spirits, want of sound re- 
freshing sleep, and cough, slight though it may be, which often 
follow this disorder, permanent ill-health will ensue, and pulmo- 
nary consumption will probably terminate the patient's existence. 



Bronchitis, associated with '■'■Hay Fever,'" or '■'•Hay Asthma.'' 

There is yet another variety of catarrh, which has been sup- 
posed to be connected with emanations from the Anthoxantlium 
odoratum, or sweet-scented vernal grass, and hence has been 
termed hay asthma, or hay fever. Its symptoms are peculiar, 
and resemble those produced in some persons by the powder of 
ipecacuanha, and sundry other substances. They resemble in 
some measure the symptoms which would be produced by a com- 
bination of catarrh and asthma. The patient is seized with 
pain in the head, especially over the frontal sinuses, itching at 
the eyes and nosQ, with copious watery defluxion from the nos- 
trils, frequent paroxysmal sneezing, pricking sensations in the 
throat, excessive irritation of the air-passages, with couo-h, 
usually dry, but sometimes accompanied by thin, watery, mucous 
expectoration, soreness, oppression, and tightness of the chest, 
shortness of breath, and difficulty of breathing. Few persons 
are susceptible of the disease ; but those who have once expe- 
rienced an attack, are apt to suffer from it year after year, in 
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May or June, when the grass is ripe, and haymaking is going 
on ; nay, more, they Avill often experience an attack if brought 
into contact with the dust of dry hay at other times of the year. 
This, in short, constitutes a peculiarity of the disease, and to- 
gether with the suddenness of its invasion, and the rapid devel- 
opment of its symptoms, serves to excite a suspicion of its true 
character. 

As might be expected, from the nature of the exciting cause, 
the duration of the hay asthma does not usually exceed a month 
or six weeks. Sometimes, indeed, on removal from the source 
of irritation the symptoms subside in a few hours. Neverthe- 
less, the complaint is so troublesome and distressing, that suf- 
ferers will have recourse to any expedient which seems to offer a 
prospect of relief. The most effectual remedy is avoidance of 
the source of irritation, as by taking a sea-voyage, or by removal 
to the sea-side, out of reach of the smell of hay. This is the 
course very commonly adopted by those whose time is at their 
own disposal ; bat it is not in the power of every one to leave 
home ; and to such persons it becomes necessary to administer 
medicines which shall enable the system to resist the influence 
of the matter which is irritating it. For this purpose, many 
remedies have been proposed. Mr. Gordon' reports two cases 
effectually cured by quinine and sulphate of iron, aided by the 
use of the shower-bath ; Dr. Elliotson has seen relief from the 
inhalation of an atmosphere more or less charged with chlorine; 
Dr. Gream has spoken highly of the efficacy of nux vomica; 
Sir Thomas Watson has recommended arsenic; Dr. Walshe, the 
use of creasote inhalations : but these and all other remedies 
which have proved of service in certain instances, have utterly 
failed in others, and we are yet in want of a trustworthy remedy 
for this disease. In two well-marked instances which came 
under my own observation, all the remedies already named had 
been employed in vain, and I was fortunate enough to alleviate 
my patient's sufferings by means of sulphate of zinc administered 
internally in gradually increasing doses, whilst zinc lotion was 
applied to the eyes, and a lotion composed of eight grains of 
sulphate of zinc and an ounce of glycerine to the lining mem- 
brane of the nostrils. Still more recently I have subdued the 
symptoms by the internal administration of five-grain doses of 
quinine, and by causing the patient to inhale atomized water 
holding zinc in solution ; and one lady in whom zinc proved of 
no avail was benefited by the use of arsenic given internally, 
and inhaled in the same manner. In both these instances relief 
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was obtained so speedily and effectually, that I am warranted 
in recommending a further trial of this method of treatment. 

Spasmodic Asthma. 

Spasmodic asthma is an affection dependent on spasmodic con- 
traction of the bronchi, which gives rise to difficulty of breathing 
of a paroxysmal character. It has been termed indifferently 
asthma, spasmodic asthma, and bronchial asthma; but the term 
"spasmodic asthma" should alone be applied to the disease 
under consideration, inasmuch as there is a form of bronchial 
asthma, to which allusion will be presently made, in which there 
are strong reasons for doubting whether the symptoms are not 
attributable to paralysis rather than to spasm of the bronchial 
muscles. In spasmodic asthma the difficulty of breathing, which 
is accompanied by loud wheezing, may come on either suddenly 
or slowly, at any period of the day or night. Very commonly 
it commences during sleep, and after lasting for some hours, is 
terminated by expectoration. In this case it has been termed 
"humid" asthma; whereas, when the fit is brought to an end 
without expectoration, the case is said to be one of "dry" 
asthma. In either case the phenomena which constitute a fit of 
the disease are much as follow : The patient probably wakes 
soon after midnight with a sense of tightness or constriction 
across the chest. The inability which he feels to expand the 
chest while he remains in a recumbent posture induces him to 
start up at once in bed; and a common posture for him to as- 
sume is that of leaning forward, with his elbows on his knees, 
and his head supported by his hands. In this position he will 
sometimes remain for hours, gasping for breath, his countenance 
meanwhile being anxious and distressed, the face red and con- 
gested, or else pale and rather livid ; the eyes prominent and 
staring, the skin covered with a clammy perspiration, the ex- 
tremities cold; the pulse small, feeble, and sometimes irregular. 
He coughs with difficulty, so "short" is his breath, and so feeble 
his efforts ; and if he attempts to speak, he can only articulate 
a fcAv words at a time. The bowels are often relaxed, and act 
hurriedly, yet imperfectly, as if under the influence of spas- 
modic action ; and the urine, which, at the commencement of a 
paroxysm, is copious, pale, and watery, becomes scanty and 
high-colored towards its close. If he finds relief in the posture 
above described, the patient will maintain it until the breathing 
becomes less labored, and the paroxysm begins to pass off; but 
if he fails to do so, and experiences, as he often does, a desire 
for fresh air, he will open the door of his room, or throw open 
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his window, and remain at it for hours, even in cold weather. 
When, at length, the fit begins to subside, he is much exhausted 
by the fatigue he has undergone, and generally falls asleep. 

But his troubles do not cease with the termination of the 
paroxysm. The repose which follows is but a brief and imper- 
fect respite from suffering. Though he may consider himself 
quite well during the intervals between the paroxysms, he is 
short-breathed, and unequal to active exertion; he is incapable 
of maintaining a continued conversation, and pants and wheezes, 
if he attempts to stoop or to run up stairs. Nay, more, he is 
in constant dread of a fresh attack ; for experience has taught 
him that, day after day, or for many nights in succession, the 
asthma will return with undimished violence, and that when at 
length it ceases to recur, it will leave him weak and thoroughly 
exiiausted. 

It has been already stated that asthma is a spasmodic disease. 
It may be stated further, that it is an hereditary complaint ; in 
other words, that the tendency to it may be transmitted from 
parent to child, through several successive generations. Like all 
hereditary disorders, it may occur at any period of life, and 
instances are not wanting of its existence in infancy and early 
youth. One of the most frightful examples of it I ever met with 
was in the person of a boy thirteen years of age. Indeed, it 
often dates its origin from the diseases of childhood, from the 
straining efforts incident to whooping-cough, and the severe bron- 
chitis which accompanies measles. Nevertheless, the most com- 
mon period for its full development is between the ages of twenty- 
five and fifty-five ; and it occurs more commonly in men than in 
women. 

Valentin found that contraction of the rings of the trachea is 
induced by irritation of the par. vagum ; and there cannot be a 
doubt that the spasm of the bronchi, on which asthma depends, 
is excited by irritation of the filaments of that nerve connected 
with the lining membrane of the air-tubes. Further, it cannot 
be doubted, that the tendency to spasm, or, in other words, to 
be affected by certain causes of irritation, depends upon a con- 
stitutional peculiarity — an obscure and ill-defined condition of 
the nervous system — and that according as this peculiarity 
varies, so do the causes differ which lead to the production of 
asthmatic symptoms. Most asthmatic persons are affected by 
certain states of the atmosphere, not necessarily connected with 
its dryness or humidity, nor yet with its precise temperature, 
but probably having some relation to its electrical condition, or 
to the presence or absence of ozone, or of other matters, some 
not improbably of vegetable origin, which have hitherto escaped 
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detection. One class of asthmatic persons can breathe freely 
in a close, damp valley ; another on the summit of a hill. To 
one the fresh air of the country is unbearable ; to another, the 
smoky atmosphere of a town. Nay, more, so subtle and incom- 
prehensible are the distui'bing influences which give rise to the 
disease, that mid-London air is sometimes the most congenial 
atmosphere, and mere removal from one house to another, or to 
a neighboring street in the same town, has been known to put 
an end to a patient's sufferings. Many persons are influenced 
by circumstances which interfere with the action of the heart or 
disturb the pulmonary circulation ; and others by the occurrence 
of mental excitement, or whatever tends to disturb the nervous 
system. Thus, a fit of anger, sudden distress, exposure to in- 
tense cold or to a storm of wind, active exertion, flatulent dis-' 
tension of the abdomen, and derangement of the liver and 
bowels, are one and all, in certain instances, productive of 
asthma. 

Thus, then, it will be seen that whilst in every case the dis- 
ease is dependent on spasm of the bronchial tubes, its exciting 
cause may differ widely in different instances. In one case the 
spasm may be of centric origin, or arising primarily from exci- 
tation of the nervous centres ; in another, its source may be ec- 
centric, that is, it may originate in an impression conveyed to 
the par vagum from the surface of the air-passages, or from the 
coats of a disordered stomach. In either case it may be unac- 
companied by organic mischief, or, in other words, may be 
purely spasmodic — a form of disease very rarelj' met Avith — and 
the patient may enjoy most perfect health during the intervals 
between the paroxysms, in which respect it resembles the dis- 
ease already described under the title of hay asthma. But more 
commonly, it is associated with structural changes within the 
chest which impart to it a much more serious character, and 
render it impossible for the patient to obtain more than partial 
relief. Emphysema of the lungs, and organic disease of the 
heart and large vessels, are among its most frequent, or almost 
eonstant concomitants. Thus it happens that the sufferings of 
asthmatic patients, though aggravated in paroxysms, ai-e per- 
sistent to a greater or less extent. The asthma may be subdued 
for a time, but the pulmonary or heart affection will remain, and 
lead to shortness of breath and urgent distress on the slightest 
occasion. A little extra exertion, unwonted excitement, or an 
attack of indigestion, is almost certain to aggravate the symp- 
toms and induce a paroxysm. Indeed, the symptoms by which 
an attack is usually preceded are, loss of appetite, flatulence, 
acid eructations, drowsiness after meals, chilliness, irritability of 
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temper, and excessive languor ; symptoms which denote derange- 
ment of the digestion and circulation, and impairment of the 
nervous function. 

Those persons who are affected with pure spasmodic asthma 
may and do sometimes outgrow their complaint, or get rid of it 
by change of habits or locality ; but those in whom it is asso- 
ciated with disease of the heart or lungs experience year by year 
an aggravation of their symptoms. The spasm, which charac- 
terizes a fit of the disorder, tends naturally to increase the 
mischief in the chest, and that in turn reacts, and renders 
the paroxysms of asthma more frequent and more distressing. 
Nevertheless, in most instances the disease does not prove 
speedily fatal ; on the contrary, with due care and attention, the 
short-breathed sulTerer from asthma will often drag on his mis- 
erable existence for years after his more vigorous companions 
have disappeared from the scene of their earthly labors. 

It has been asserted by some authors that asthma and con- 
sumption never coexist, the one being antagonistic to the other. 
The statement, however, is erroneous ; for although the two dis- 
eases are not commonly associated, the one having nothing in 
common with the other, occurring usually at a different period 
of life, and being excited by entirely different causes, it is never- 
theless true that there is no incompatibility between them, and 
that many asthmatic patients have died consumptive. Three 
cases of the kind have come within my own knowledge, and few 
persons who have enjoyed extensive opportunities for observa- 
tion can have failed to meet with similar examples. The utmost 
that can be truly stated is that asthma does not predispose to 
consumption, nor tubercular disease to spasmodic asthma. 

The general symptoms of the disease are so characteristic that 
its physical ,signs become of little practical importance. They 
consist of excessively labored respiration, with elevation of the 
chest-walls, deficiency or almost entire absence of thoracic ex- 
pansion, and occasional retraction or falling in of the lower ribs 
during inspiration. At the same time there is almost entire 
absence of healthy respiratory murmur, which is replaced by 
sonorous or sibilant rhonchi. The only conditions under, which 
vesicular respiration can be heard during the paroxysm are, if 
the patient has held his breath as long as possible, or has ex- 
hausted his chest by talking as long as he can without drawing 
breath ; in both of which cases, as Avas pointed out by Laennec, 
the spasm is temporarily relaxed, a quiet inspiration takes place, 
and air can be heard entering freely into the lung. 

In the treatment of asthma there are three points for consid- 
eration, namely, 1st, whether the disease is complicated by 
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organic mischief in the chest, and if so what is likely to relieve 
that- mischief ; 2dly, how to subdue the spasm and arrest the 
paroxysm ; 3dly, how to avert an attack or prevent its recur- 
rence. 

The first point is one which cannot be discussed at the present 
time, inasmuch as it involves the whole treatment of pulmonary 
and heart affections. It is obviously, however, of the greatest 
importance to determine whether there be organic mischief in the 
chest and to ascertain its precise nature, as the treatment of 
asthma, especially the preventive treatment, would be modified 
materially by considerations arising in connection therewith. 
Thus, if the disease were uncomplicated and purely spasmodic, 
we might safely permit our patient to take moderate exercise, 
provided he sedulously avoids those localities or those particular 
influences which experience has proved to be pernicious to him. 
Our efforts in such a case would have to be directed almost wholly 
to three points, viz., 1st, to discover a locality in which the patient 
can reside with comfort; 2dly, to invigorate his system, and 
render him less susceptible to the influences which excite the 
bronchial spasm ; 3dly, to regulate his diet and mode of living 
so as to obviate, as far as may be, those disorders of the stomach 
which always aggravate and in some instances appear to prove 
the exciting cause of the bronchial spasm. The first object can 
be attained only by repeated trials ; the second, if attainable at 
all, is so by the frequent use of the shower-bath, by the exhibition 
of sulphate of zinc, quinine, arsenic, iron, and other tonics, com- 
bined from time to time with stomachic medicines and alteratives ; 
the third can be arrived at only by strict inquiry into the pre- 
vious habits of the individual, and into his experience relative 
to different articles of food — ordinarily a generous though care- 
fully selected diet is advisable, but instances are not wanting in 
which the quantity of food must be greatly restricted if beneficial 
results are to be attained.' Nothing, however, will countervail 
the influence of an atmosphere which does not suit the patient ; 
so that until some locality be discovered in which he can breathe 
freely, the best remedy we can prescribe is repeated change of 
residence. In his search for such a spot we may often assist 
him by suggesting a trial of places which differ widely in their 
atmospheric conditions. But additional measures are needed 
when the lungs are emphysematous, or the heart and large vessels 
more or less diseased. In such cases active exertion must be 
avoided, and so must all influences, of whatever nature, which 
tend to accelerate the heart's action or disturb the respiration. 

1 See a case recorded by Mr. Pridham in "British Med. Jour." for 1860. 



SPASMODIC ASTHMA. 



339 



Moreover, care must be taken to mitigate or ward off by medi- 
cinal agency any symptoms arising from the structural changes 
within the chest. Without due attention to these points our 
efforts to afford relief will be futile, and our patient will be subject 
to a constant recurrence of asthma. 

When the paroxysm has once commenced, we can shorten or 
mitigate our patient's suffering only by remedies of an antispas- 
modic nature. Perhaps it would be more correct to say "by 
remedies which in the particular case in question prove antispas- 
modic in their operation," for relaxation of the spasm is in cer- 
tain instances produced by means which do not usually exert an 
antispasmodic influence. Thus in cases which are connected with, 
gout and rheumatism, colchicum and iodide of potassium prove 
valuable antispasmodics; strong coffee does so in others, and 
ipecacuanha, and many nauseants might be mentioned as some- 
times efficacious. But in most cases our chief reliance must be 
placed upon sedatives and antispasmodics of another class. Not- 
withstanding the congestion which often accompanies the earlier 
attacks of asthma, it is seldom advisable to have recourse to 
bloodletting; and so great is the prostration in advanced cases, 
that venesection is never admissible. Opium and the salts of 
morphia, belladonna, hyoscyamus, stramonium, and Indian hemp, 
the ethers, and the ethereal tincture of lobelia, digitalis, and 
hydrocyanic acid, make up the catalogue of our more valuable 
remedies, and great relief they oftentimes afford, though the 
efficacy of each of them varies in different cases. In several in- 
stances I have seen exceeding comfort derived from a mixture 
of opium and sulphuric ether internally, aided by the inhalation 
of chloroform; in others, the addition of belladonna to the mix- 
ture has appeared to exert a magical effect; and in a third class 
of cases, the administration of lobelia has given entire relief after 
the other remedies had failed. Indeed, lobelia is one of the 
medicines of which I entertain the highest opinion. One lady, 
somewhat advanced in years, who had been a martyr to asthma 
during the greater part of her life, assured me that she had been 
entirely cured of her complaint by two drachms of the ethereal 
tincture, taken in two doses at an interval of half an hour. She 
took these doses six years ago of her own accord whilst stopping 
in Leicestershire, at a considerable distance from any medical 
advice; the asthma subsided immediately, and since that time 
has not returned. Stramonium and other remedies had pre- 
viously failed to relieve her, and so had small doses (ten to fifteen 
minims) of the ethereal tincture of lobelia. 

Some authors have suggested doubts as to the safety of ad- 
ministering full doses of lobelia ; and inasmuch as lobelia is a 
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potent remedy, there are fair grounds for supposing that very 
large doses might give rise to disagreeable, if not dangerous 
effects. But I have employed it in full doses (twenty to thirty- 
five minims) in scores of cases of chronic bronchitis and asthma, 
and have never yet observed the slightest inconvenience, except 
occasional nausea, from its administration. I am justified, there- 
fore, in stating, that under proper medical supervision it may 
be safely given in the doses above mentioned ; and I can un- 
hesitatingly assert, that in some cases at least it will be found 
extremely serviceable.^ 

The Datura stramonium, however, is the remedy which ap- 
pears to be most efficacious in checking the spasm, and relieving 
the asthmatic patient. Taken internally, in the form of tincture 
or extract, or cut into small pieces, and put into a 'pipe and 
smoked, the herb will often act like a charm, arresting the spasm, 
inducing expectoration, and restoring the patient to comparative 
comfort within a short space of time. Indeed, so speedy and 
so complete is the relief it affords, that asthmatic persons will 
often declare that they have little dread of a return of their 
complaint so long as they are provided with stramonium ; but, 
like other remedies, it sometimes fails, and, if the paroxysm is 
strongly established before recourse is had to its assistance, the 
patient may find himself unable to smoke, and unable, therefore, 
to avail himself of its virtues. 

The Datura tabula is another species of the same genus of 
plant which possesses valuable antispasmodic properties. Ten 
years ago I gave it with success in two cases in which stramo- 
nium had failed, and many instances are now on record in which 
it has proved superior to that drug. In this country, however, 
it has not been imported in any quantity, and up to the present 
time has been comparatively little used. But from what I have 
seen and what I have heard of its effects from others, I am sat- 
isfied that it well deserves a trial. 

In some instances a combination of stramonium, belladonna, 
and camphor may be employed advantageously in the form of 
a cigarette ; in some the addition of arsenic is serviceable ; in 
others, tobacco fumes, and the fumes arising from burning blot- 
ting-paper, or from the burning of bibulous paper, saturated Avith 
nitre, will give relief; in others, the inhalation of ether and 
chloroform will serve to check the spasm, though it will seldom, 
if ever, put an end to the disease ; and in others, again, the in- 
halation of sedatives and antispasmodics dissolved in water, pul- 
verized by means of Siegle's apparatus, is productive of a degree 
of relief which is sought in vain from other measures. 

The Cannabis Indica has been lauded as a remedy, but I have 
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not been fortunate in my experience of its effects ; digitalis 
proves useful in those cases especially in which the disease is 
complicated by affection of the heart ; the prunus virginiana is 
often useful as a sedative, and hydrocyanic acid is a remedy, 
which often acts beneficially in conjunction with soda and other 
antacid medicines, when the stomach is irritable and out of or- 
der. I have never known it arrest a paroxysm, but on several 
occasions I have seen a patient's sufferings relieved by its admin- 
istration. Iodide of potassium in full doses (ten to fifteen grains) 
has been known to act magically in certain instances. Nicric 
acid, in large doses, repeated at short intervals, is another 
remedy which deserves a trial. I am not aware that it has ever 
been prescribed as a remedy for asthma ; but judging from the 
influence it exerts over the spasm of whooping-cough, it is fair 
to conclude that it may produce a similar effect in asthma. Its 
action is harmless, since the merest inf^mts take it with impu- 
nity, and, even if it fails to relieve the spasm of asthma, it is 
likely to prove serviceable in preventing its recurrence ; and 
this, after all, is often the most important point to which it is 
possible to attain in these cases. 

Various other means have been adopted in obstinate cases in 
the vain hope of obtaining relief ; amongst which I may mention 
emetics, cold dash, or the shock of cold water, galvanism, hot 
leg-baths, and the influence of an intensely^ hot atmosphere as 
in a Turkish bath. Each and all of them are said to have 
proved useful in certain instances, and possibly they may have 
done so ; but it is notorious, that in many instances they have 
failed altogether, and in some have appeared to act prejudicially. 
The truth appears to be, that they are not equally adapted to 
every case, and that they each prove useful or prejudicial ac- f 
cording as they are judiciously employed. As curative agents 
they are not entitled to our confidence, but in certain instances 
they may prove useful adjuncts to other and more specific treat- 
ment. 

Baths of compressed air have been reported to be extremely 
serviceable ; and if the reports by M. Bertin, of Lyons,^ be 
correct exponents of their average utility, they ought to be had 
recourse to in every instance. The few instances, however, in 
which they have been employed, which have come within my 
own knowledge, lead me to doubt whether the favorable results 
obtained by M. Bertin will usually reward our efforts in this 
direction. 



1 "Gaz. Med. de Lyon," Feb. 1, 1861. 
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Paralytic Asthma. 

When describing spasmodic asthma, I stated that certain in- 
stances of asthma occur in Avhich there is reason to believe that 
the symptoms are dependent on paralysis of the bronchial mus- 
cles, rather than on the existence of spasm. Thus, asthmatic 
persons are sometimes met with in whom the difficulty of breath- 
ing is obviously connected with expiration. They inspire with 
comparative ease, but labor in vain to empty their chest. There 
is comparatively little wheezing in such cases, but not the less 
difficulty in expiration. In some such persons the habitual 
dyspnoea is doubtless connected, in part at least, with the ex- 
istence of emphysema of the lungs ; but, in several cases which 
I have watched during life, and have had the opportunity of 
tracing to the dead-house of St. George's Hospital, the difficulty 
of breathing has been excessive in relation to the emphysema 
discovered after death ; and in others little emphysema could be 
detected, although the dyspnoea, the deficiency of the expansive 
movement of the thorax, and the imperfect emptying of the 
lungs during expiration, combined with extreme clearness and 
resonance of the chest on percussion, had appeared to indicate 
its existence. In these cases occasional exacerbations of the 
symptoms may arise ; but the difficulty of breathing is more 
constant and the attacks are less paroxysmal than in spasmodic 
asthma. 

Whatever may be the cause of the symptoms in these cases, 
they are obviously unlike those produced by spasm of the air- 
tubes, as typified in spasmodic asthma; and as Laennec has 
traced distension of the lungs with air to paral3^sis of the vagi 
nerves, and as direct experiment has confirmed the result of his 
investigation, it seems fair to conclude that the cases under con- 
sideration are referable to this cause. The absence of all evi- 
dence of bronchial spasm and the existence of air-distension of 
the lungs do not admit of a doubt, and in the absence of em- 
physema, paralysis of the bronchial muscles seems the only as- 
signable cause. Possibly, the existence of this condition of the 
respiratory apparatus may serve to explain the beneficial effects 
which, in some cases of asthma, have been observed to follow 
the use of galvanism, cold dash, exposure to a cold atmosphere, 
and other similar influences. 

HcBmic Asthma. 

Before quitting the subject of asthma, it may be well to draw 
attention to certain cases in which a morbid condition of the 
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blood is productive of much apparent distress and difficulty of 
breathing, irrespective of any lesion of the heart or lungs. The 
patient in these cases seldom complains much of shortness of 
breath ; for although the frequency and apparent difficulty of 
his breathing are great, the dyspnoea does not really distress 
him. It resembles the labored breathing; of breathlessness from 
over-exertion, rather than that arising from true asthma. Ordi- 
narily, the chest expands freely, there is little or no lividity of 
countenance, but nevertheless, the breathlessness continues. 
The careful and experienced physician cannot possibly be mis- 
led by such cases, but they may mislead, and often have misled 
the student and the unwary practitioner into a belief in the ex- 
istence of organic disease of the thoracic organs. On this ac- 
count they are deserving of special notice. 

The characteristic features of this form of complaint are, that 
the frequency of the respiration is not so great as the distress 
to which it apparently gives rise would lead one to anticipate ; 
that in most cases it is not accompanied by lividity of counte- 
nance, or by any marks of imperfect expansion of the chest ; 
that the ratio naturally subsisting between the pulse and the 
breathing is not seriously disturbed, and that an examination of 
the lungs and heart fails in affording any evidence of mischief 
calculated to explain the symptoms. 

In truth, this variety of hurried breathing originates in a mor- 
bid condition of the blood, which is either impoverished or in- 
sufficiently oxygenated, and thus is less stimulating than it ought 
to be, or else being charged Avith materials which it ought not to 
contain, exerts a morbid or depressing influence on the thoracic 
organs, and on the nervous centres whence they derive their 
power. Thus it is met with in certain cases of anaemia, and after 
excessive hemorrhage, as also in gout, Briglit's disease, and other 
blood disorders. The precise cause in any particular instance 
must be determined by the history and symptoms of the patient, 
but if care be taken in the investigation, a satisfactory conclusion 
may be easily arrived at. 

The treatment must of course be varied according to the na- 
ture of the disease from which each case originates, but in every 
instance the patient should be well supported during the interval 
which must elapse before the quality of his blood can be improved, 
or the morbid materials with which it is charged can be elimi- 
nated and got rid of. In most cases the preparations of iron are 
of essential service. 
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Bronchitis associated with Whooping-cough. 

Whooping-cough or pertussis, is characterized by slight ca- 
tarrhal fever, followed by a peculiar spasmodic cough, of Avhich 
the paroxysms occur at uncertain intervals. It is met with spo- 
radically at all seasons of the year, but sometimes prevails epi- 
demically, thus leading to the inference that its cause must exist 
at all times diffused through the atmosphere, though varying at 
different periods in quality and intensity. Common report stamps 
it as infectious ; and the evidence on this point is so strong and 
conclusive, that although Laennec^ and some few members of 
our profession have hesitated to admit the fact, we may fairly 
state with Frank, that " nostro sevo nemo amplius de natu^-a con- 
tagiosa coqueluche dubitat." It may occur at all ages,^ but is 
most common in childhood, for the reason that children are ex- 
tremely susceptible to it, and few pass through early life with- 
out experiencing an attack. 

The history of its introduction in the island of St. Helena^ 
proves that the disease may be propagated by means of fomites ; 
and observations which have been made in several instances of 
the same sort, as also in regard to the communication of the dis- 
ease from infected persons, have led to the conclusion that its 
period of latency is about five or six days. It may coexist with 
many other disorders, and is often seen concurrently with small- 
pox and measles,* and though usually occurring once only in the 
course of life, it has been met with twice in the same person.^ 
Some pathologists have ascribed it to cerebral irritation, and 
others to an affection of the pneumogastric nerve, but neither 
supposition is consistent with many acknowledged facts. Even 
if it be admitted that the peculiarity of its character is attribu- 
table directly or indirectly to nervous irritation, it is neverthe- 
less true, as already stated, that the cause of that irritation — 
the essential or proximate cause of the disease — is an epidemic 
influence, a specific poison, infecting the whole system, and act- 
ing not only on the nerves, but on other parts of the body. 
Practically, therefore, if my opinion is correct, the disorder may 
be regarded as consisting essentially of bronchitic irritation, 

1 '<'Traite de I'Auscultation," vol. i, p. 156. 

2 Sir Thomas Watson in his " Lectures " (ed. i, vol. ii, p. 63) alludes to a 
child born with whooping-cough. 

3 See Williams on " Morbid^Poisons," vol. i, p. 302. 
* Williams, loc. cit., vol. i, p. 303. 

5 Dr. Hebcrden relates a case in point ; and there are few men of laro-e prac- 
tical experience who have not met with similar instances. ^ 
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usually not very severe, excited by some epidemic influence, and 
accompanied by reflex spasm of the air-passages. 

The course of the disease may be divided into three stages : 
1st, the catarrhal ; 2dly, the spasmodic ; 3dly, the terminal, or 
stage of convalescence. 

The first stage is marked by the usual symptoms of common 
cold" — sneezing, running at the eyes and nose, hoarseness, op- 
pression at the chest, irritation of the air-passages, with dry or 
almost dry and often paroxysmal cough, impaired appetite, dis- 
ordered bowels, and catarrhal fever. This stage lasts from 
three or four days to ten days or a fortnight, and is not dis- 
tinguished by any special features, so that it is practically 
impossible to determine whether, to use a nurse's phrase, the 
disorder may not "turn" to whooping-cough. In mild cases, 
the feverishness, running at the nose and eyes, and loss of appe- 
tite are almost absent. 

The second stage commences as soon as the cough becomes 
distinctly paroxysmal, and is accompanied or followed by the 
characteristic Avhoop. The disorder now appears to consist 
essentially of bronchitic irritation, with violent reflex spasm of 
the air-tubes, which at uncertain intervals, by day and night, 
produces abrupt paroxysms of spasmodic cough. On the ap- 
proach of the fit the child instinctively grasps his nurse or lays 
hold of a chair or table, and thus prepares, as he best may, to 
support the shock of the cough by which his whole frame is 
about to be shaken. As soon as the pafoxysm has fairly com- 
menced, the respiration becomes labored to the greatest extent; 
the expiration consists of a succession of forcible, short, spas- 
modic cougbs, which continue, without any intervening inspira- 
tion, until the air in the lung appears to be almost wholly ex- 
pelled, the eyes seem about to start from their sockets, and the 
little patient turns red or even black in the face. Then the 
spasm momentarily ceases, and a prolonged and labored inspira- 
tion takes place, accompanied by a loud cooing or whooping 
noise, denoting partial closure of the rima glottidis. As soon 
as the inspiration is fairly completed, another spasmodic expira- 
tory effort commences of the same character as the former; and 
a complete paroxysm, which consists of a succession of these 
alternate violent inspiratory and expiratory acts, may last from 
half a minute to a quarter of an hour. When the paroxysms 
are much prolonged, not only does the congestion of the head 
and face become excessive, but blood may burst from the dis- 
tended vessels of the lungs, mouth, ears, and nostrils ; convul- 
sions may take place, and the urine and the contents of the 
bowels may be discharged involuntarily. Each fit is brought to 
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an end by the occurrence either of vomiting or free expectora- 
tion, or by vomiting and expectoration taking place simulta- 
neously, or sometimes, though rarely, through mere exhaustion, 
without the occurrence of discharge of any kind. The matter 
rejected from the stomach is of a glairy nature, semi-transparent 
and tenacious. That which comes from the bronchi is scanty, 
thin, and often streaked with blood in the earlier stages of the 
disease ; more abundant, semi-opaque, ropy, or of a muco-puru- 
lent nature when the disease is more advanced. The former 
variety of bronchial secretion is expelled with difficulty, the 
latter with comparative ease ; and thus it happens that the 
earlier paroxysms of cough are commonly more severe and of 
longer duration than those which accompany the later stages of 
the complaint. As soon as the paroxysm has subsided, the con- 
gestion of the head and face passes off, the pulse becomes quiet, 
and the respiration tranquil ; so that in the course of a few 
minutes the little patient is again lively and apparently quite 
well, resumes his play or any other occupation which the cough 
may have interrupted, and takes his meals with a relish, as if 
nothing were the matter with him. This, at least, is the usual 
course of events in favorable cases; but in severe or unfavorable 
cases the patient remains feverish, pale, and exhausted, and 
shows a disinclination to food. In such instances there is too 
much cause for expecting some untoward complication, and 
good grounds for anxiety as to the issue. 

The frequency of the paroxysms is usually found to vary ac- 
cording to their severity, the fits being most frequent when they 
are most severe. In ordinary cases, they return every hour 
and a half or two hours ; but in some instances there may be 
only two or three fits in a day, whilst in others the paroxysms 
take place every twenty minutes or half an hour. They may 
occur spontaneously or without any obvious exciting cause; but 
more frequently they are occasioned by the act of swallowing, 
shouting,_ or laughing, by a fit of anger, or, in short, by any 
cause which influences the excito-motory system, and occasions 
reflex spasmodic action. After the third or fourth week the 
paroxysms usually diminish in frequency and severity, and 
about the eighth week the symptoms are so much mitigated that 
the third stage, or the stage of convalescence, maybe considered 
to have commenced. Sometimes, however, the second stage 
may terminate at the end of three or four weeks, or, on the 
other hand, if improperly treated, it may continue for many 
months. 

The third stage of the complaint is marked by diminution and 
ultimately by cessation of the symptoms. The paroxysms become 
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milder, the intervals longer, the cough loses its convulsive char- 
acter, the whoop gradually ceases, the expectoration loses its 
ropy appearance and becomes simply catarrhal, vomiting no 
longer occurs, and the patient's health improves. The average 
duration of this stage is from a fortnight to three weeks, but 
under unfavorable circumstances or inappropriate treatment it 
may persist for many months, the characteristic whoop remain- 
ing almost up to the last. Even after it has entirely ceased, the 
patient is for some time liable to a recurrence of spasmodic 
whooping in the event of his "catching cold" and having a 
cough. 

In uncomplicated cases an examination of the chest does not 
afford much information. During the intervals of rest there will 
be found to be good resonance on percussion ; and if the sounds 
of respiration are not altogether natural, they are only mixecj 
with or replaced by rhonchi and moderate-sized rtiles — sounds 
which denote the existence of catarrh. Towards the close of a 
violent paroxysm the resonance of the chest becomes temporarily 
impaired, in consequence of the forced emptying of the air-cells ; 
at the same time the respiratory sound is entirely suspended, and 
is not perceptible in any part of the chest. During the brief 
snatches of inspiration which occur during the spasmodic fits of 
coughing, the sound of breathing may be sometimes heard, either 
natural, or mixed with wheezing ; but during the prolonged 
whooping inspiration little vesicular breathing is audible. The 
air may be heard to rush into the trachea and larger bronchi, 
occasioning rhonchi, and if there be much fluid in the tubes, 
bubbling rales may also be heard ; but the air does not permeate 
the structure of the lungs, and therefore the natural respii^atory 
murmur is not audible. This arises from the conjoint action of 
two causes, viz., spasmodic narrowing of the glottis, and spasm 
of the bronchial tubes ; and as the action of these causes is 
limited to the duration of the cough, vesicular breathing is re- 
established, and the respiratory murmur may be heard as soon 
as the fit has passed off. 

When the disease is mild and unattended by local inflamma- 
tion, it seldom gives rise to fatal consequences ; but when it is 
severe it is apt to be complicated by affections of the chest or 
head, which impart to it a very serious character, and often lead 
to fatal results. Acute capillary bronchitis, or pneumonia, or 
pleurisy may supervene, and may carry off the patient in a few 
days. The air-cells may be ruptured by the violence of the 
cough, and the patient may die sufi"ocated by the efi"usion of air 
into the cellular tissue of the chest ; the pleura may give way, 
and pneumothora:^ may result ; or convulsions, or apoplexy may 
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occur. Even if temporary recovery takes place, dilatation of 
the bronchi or emphysema may result from the long-continued 
straining cough, or the cerebral structures may not recover from 
the violent mechanical congestion to which they have been so 
jong subjected. In this case the patient begins to squint, and 
may die hydrocephalic. It may be stated, however, that this 
chronic mischief is most apt to occur in very young children, and 
that immunity from it is obtained in proportion as the age is 
more advanced. Another complication which is apt to arise, 
and seriously increases the danger of the disease, is infantile re- 
mittent fever, with a disordered condition of the bowels. Often- 
times, when this train of symptoms sets in, the motions are re- 
laxed, and are either dark-colored and offensive, or else, pale, 
consisting of little else than mucus. It is difficult to determine 
whether these symptoms are attributable to the action of the 
morbific agent from which the whooping-cough originates, or 
whether they are not the results of a disorder engrafted on or 
arising coincidently with it. My own opinion, however, inclines 
to the former view, for the reason that the disorder of the bowels 
is observed only in severe cases, and on more than one occasion 
has appeared to me to vary with the severity of the other symp- 
toms of whooping-cough. 

The post-mortem appearances correspond with the symptoms 
observed during life. In uncomplicated cases little more is dis- 
covered than a congested condition of the mucous lining of the 
air-passages, together perhaps with enlargement of the bronchial 
glands and slight effusion in the pia mater or into the ventricles 
of the brain, as a consequence of the long-continued congestion 
resulting from the cough. Even these morbid appearances are 
sometimes absent. But more frequently fatal cases are found to 
have _been complicated by capillary bronchitis, pneumonia, or 
pleurisy, the usual pathological results of which are manifest 
after death. Pulmonary collapse— the so-called lobular pneu- 
monia of former writers— is often present, as pointed out many 
years ago by Dr. Alderson.' In some cases there is considerable 
effusion of serum, and occasionally even of blood in the brain, 
and m cases complicated by bowel affection during life the sto- 
mach and alimentary canal have been found congested and Fev- 
er's glands enlarged. 

The character and duration of whooping-cough are apt to 
vary greatly, even when the disease occurs in an uncomplicated 
form. Some persons^ have contended that it may "never put 
on any other form than that of a common catarrh ;" and although 



1 "Med.-Chir. Trans." vol. xvi, p. 91. 



2 Cullen and others. 
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it appears to me that the grounds on which this opinion rests 
are not sufficient to warrant such a positive statement, and that 
we should do wrong to recognize as pertussis any catarrh which 
is unaccompanied by the characteristic whoop, still it cannot be 
denied that the complaint is often exceedingly mild, and is 
sometimes limited to catarrh of two or three days' duration, 
with a few paroxysms only of spasmodic cough and stridulous 
inspiration. More commonly, if unchecked by proper remedial 
agents, it persists for three or four months, and may run on in 
extreme cases for six or eight months, or even longer. 

The treatment of whooping-cough is a subject which deserves 
very serious attention. It is commonly supposed that the dis- 
ease has a definite course to run, which will be longer or shorter 
according to the severity of the attack, and which is not to be 
checked or arrested by remedial- agents. The advocates of this 
doctrine, amongst whom may be named the major part of the 
profession, confine their efforts to the prevention or subjugation 
of any untoward symptoms, and to the mitigation of the sever- 
ity of the cough. They give saline medicine and a slight sed- 
ative with ipecacuanha, or, if necessary, a little tartarized 
antimony ; occasionally an emetic is administered ; the bowels 
are regulated by means of a gentle purge; and stimulating em- 
brocations are employed down the spine. 

Now, there cannot be a doubt that in the majority of cases 
this plan of treatment, if judiciously carried out and aided by 
a careful avoidance of cold and by due regulation of the diet, 
will suffice to conduct the patient safely to the termination of 
the disease. But it is equally certain that the average of cases 
will persist, under this treatment, for a period of from eight to 
sixteen weeks ; that some at least will continue for a much 
longer period ; and that in some at least a fatal result ensues. 
It behooves us, therefore, to inquire whether some more effica- 
cious plan may not be discovered. 

In the year 1847 I was led to try the effect of sulphate of 
zinc, in gradually increasing doses, with the view of checking 
the spasmodic cough. Regarding the complaint as consisting 
essentially of bronchitic irritation, usually not very severe, ac- 
companied by reflex spasm of the air-passages as its prominent 
and more important symptom, it occniTed to me that sulphate 
of zinc might control, if it did not put a stop to the whoop ; nor 
' were tny expectations disappointed, for the remedy succeeded 
admirably, and I therefore adopted it in all cases of whooping- 
cough which subsequently came under my care. In five only 
of fifty-nine cases in which I had the opportunity of testing its 



350 



BRONCHITIS 



virtues did it fail in giving marked and speedy relief. In one 
of these five — a male adult — it utterly failed ; in two it could 
not be tolerated by the stomach ; and in the remaining two it 
did not materially lessen the paroxysms in the course of three 
weeks, and therefore other medicines were substituted for it. 
In twenty-five of the remaining fifty-four cases, the severity of 
the paroxysms was greatly lessened by the end of a fortnight, 
and the whooping had ceased before the expiration of a month. 
In eleven it continued five weeks, in nine of them six weeks, in 
six it did not cease before the end of seven weeks, and in three 
it continued into the eighth week. In no instance did the dis- 
ease persist after the expiration of the eighth week. 

These results are sufficiently striking, and contrast most favor- 
ably with the ordinary plan of treatment. Indeed, they seem 
to indicate the exercise of a directly remedial influence, and to 
suggest the idea which has more than once forced itself upon me, 
that the disease may be kept within very narrow bounds, and in 
many cases may be almost limited to the duration of an ordinary 
attack of bronchitis. 

Thus, then, until the end of the year 1858, when I discovered 
how readily children tolerate large and increasing doses of bella- 
donna,' I trusted exclusively to sulphate of zinc. Since that 
time I have combined the zinc with belladonna, and have obtained 
even more satisfactory results. The whooping has been con- 
trolled in a remarkable degree, the severity of the disease has 
been much diminished, and, indeed, if further observation verifies 
my hitherto limited experience of this mode of treatment, it may 
be fairly stated that zinc and belladonna, judiciously employed, 
are capable of reducing the average duration of an uncomplicated 
attack of whooping-cough to three weeks or a month.^ 

My plan of proceeding is as follows: During the catarrhal 
stage of the complaint, the patient is kept in a warm and equable 
atmosphere ; the diet is limited to milk and beef-tea or broth ; 
the boAvels are regulated by mild aperients ; salines and ipecac- 
uanha or antimony are prescribed; and mustard poultices, 6r 
even blisters, are applied, if necessary, to the chest. Leeches 
are rarely employed, and bleeding from the arm is never practised. 
As soon as the whoop declares itself, a draught is given every 
three or four hours, containing a grain of sulphate of zinc and a 
sixth of a grain of extract of belladonna to two drachms of syrup 
of orange, in from two to six of water, and an additional o-rain 
of the sulphate of zinc, and an additional sixth of a gram of 

1 See a paper of mine in vol. xlii of the " Med.-Chir. Tran« " 

2 See " Lancet" for July 28, 1860, p. 85. 
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belladonna, are added to each dose daily, or every alternate day, 
until the quantity taken daily amounts to from six grains to a 
drachm of zinc, and from two to six grains of the extract of 
belladonna, according to the age of the patient.^ To children 
under a twelvemonth old I have never administered more than 
ten grains of the zinc and two grains of the belladonna, daily, 
which Averc given in doses of a grain and a quarter of the zinc 
and a quarter of a grain of belladonna every three hours; whilst 
for children of eight or ten years of age I frequently prescribe 
half a drachm, or two scruples of the zinc and six grains of bella- 
donna. If the dose be gradually and cautiously increased, the 
medicine -will not occasion sickness; and as it neither heats nor 
excites the patient, it may be given as soon as the true nature 
of the complaint is ascertained. Its administration, however, 
need not preclude the exhibition of other remedies; and if there 
be feverish heat of skin and persistent quickness of breathing, 
indicating inflammation of the lung, or if the bronchial flux be 
great, and oppresses the breathing, it will always be prudent to 
have recourse to auxiliary measures. In the former case it is my 
practice to administer the vinum antimonii in doses varying with 
the patient's age ; in the latter, if sickness does not occur spon- 
taneously, to order a mixture containing the vinum ipecacuanhae, 
of which a dose is to be taken every evening sufficient to cause 
vomiting. Nothing unloads the air-passages so thoroughly, 
promotes easy expectoration, and gives so much relief as free 
vomiting, and nothing, I believe, conduces more directly to the 
safe and favorable progress of the disease. Nevertheless it is 
essential to guard against the production of sickness by the sul- 
phate of zinc, as, if nausea is once excited by its agency, the 
stomach will thenceforth refuse to tolerate it, and its use will 
have to be abandoned. Therefore- it is prudent to administer it 
alone, in the manner recommended, and if necessary, to give 
the vinum antimonii as a cough-drop, with a little extract of 
conium or syrup of poppies. 

V arious remedies have been recommended by authors, and 
some have been vaunted as specifics. Amongst the former may 
be mentioned the whole class of sedatives and antispasmodics, 
including opium, henbane, hemlock, and lettuce, assafoetida, 

1 The onlj'' precautions necessary to be observed in prescribing full doses 
of belladonna to children, are — 1st, that the dose of the medicine be gradually 
increased ; and, 2dly, that the quantity given dailj^ be administered in di- 
vided doses at intervals of not less than three hours. The mere occurrence 
of dilatation of the pupils need net be considered a bar to its exhibition. For 
full information respecting the action and mode of administeringfull doses of 
this drug, reference may be made to my paper on the subject published in 
vol. xlii of the " Med.-Chir. Transactions." 
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valerian, musk, and camphor, chloroform, and hydrocyanic acid. 
Amongst the latter, alum and nitric acid. The former are some- 
times useful, if judiciously administered, just as they would be 
under similar circumstances in any other disorder; but they 
certainly do not materially hasten the period of convalescence, 
and do not deserve any special notice in connection with this 
disorder. Of the latter, I know little, except by repute. Alum 
is a \erj popular remedy, and appears, from the concurrent tes- 
timony of many intelligent observers, to mitigate the disease 
and shorten ij:s duration. Nitric acid, in like manner, has many 
advocates, who assert that the disease yields rapidly to its influ- 
ence, Dr, Gibb in this country, and Dr. Arnoldi, of Montreal, 
may be named as among those who have spoken of it in the 
highest terms, and who assert that, if given in full doses (half a 
drachm to two drachms daily), it subdues the disease in the 
course of three weeks. I am unable, from personal observation, 
to bear witness either for or against it in more than a very lim- 
ited number of cases ; but in two of these its beneficial effects 
were well marked, and the reports which have reached me of its 
eflBcacy are so encouraging as to induce me to consider it worthy 
of further trial. If the statements made respecting it are borne 
out by more extended observations, it must be regarded as a 
valuable method of treatment. Bromide of ammonium has also 
been recommended by Dr. Gibb, and garlic, cochineal, can- 
tharides, digitalis, and many other remedies, have attracted 
attention at one time or another ; but they have not obtained 
the confidence of the profession, and there is not sufficient testi- 
mony in their favor to lead to their employment in preference 
to the medicines already mentioned. Counter-irritation to the 
chest and spine has been much extolled by many writers, and 
whilst there are few practitioners who do not employ stimulating 
embrocations during the spasmodic stage of the complaint, 
some^ have gone so far as to recommend that one or two blisters 
be applied to the nape of the neck. Certain of the applications 
which have been recommended, such as the tartar emetic oint- 
ment and croton oil liniment, are scarcely justifiable in early 
childhood, and do not, I believe, give greater relief than the less 
formidable compound camphor and soap liniments, or turpentine 
fomentations. The liniment which has appeared to me most 
serviceable consists of equal parts of the chloroform and the 
belladonna liniments of the British Pharmacopoeia ; but I doubt 
very much whether any endermic treatment has a material in- 



1 See a paper by Mr. Holl in the "Med. Times and Gazette," Anril 
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fluence over the duration of the disease. It may, and I believe 
it does, mitigate the paroxysms ; but I question whether it ren- 
ders them less frequent, or in any way prevents their recurrence. 

Chloroform inhalations have been proposed with the view of 
shortening the paroxysms and lessening their severity ; and there 
cannot be a doubt that chloroform so employed does have the 
desired effect. But may not its constant use be productive of 
mischief? If employed at each recurring paroxysm, it is diffi- 
cult to conceive how it can fail to give rise to unpleasant symp- 
toms. Indeed, it appears to me that this species of inhalation 
cannot be regarded as a curative agent, and that its use should 
be restricted to very bad cases, in which it may be employed 
occasionally with the view of checking the spasm temporarily, 
and so of securing sleep and economizing the strength of the 
patient. A few whilfs taken when a paroxysm is commencing 
allay the spasm in a remarkable degree, and by shortening the 
duration and violence of the cough contribute materially to pre- 
vent exhaustion. 

Mr. Atcherley, of Liverpool, reports^ that he has seen great 
benefit derived from the inhalation of nitrous fumes generated in 
the room which the patient occupies, by the deflagration of bibu- 
lous paper steeped in a solution of nitrate of potash. The par- 
oxysm appears to be thereby shortened, and the spasm lessened. 
I have not had the opportunity of testing its virtues in whooping- 
cough, but it often proves serviceable in spasmodic asthma ; and 
as the remedy is simple, and can be employed without difficulty 
day and night, it must, if efficacious, prove extremely valuable. 

The inhalation of the vapors disengaged during the distil- 
lation of coal-gas is another remedy, which comes to us with 
strong recommendations from France. It is said to be pro- 
ductive of excellent results at all periods of the disorder, and to 
be perfectly devoid of danger, even to the youngest patient. 
Personally I have had no experience of this treatment, for in- 
quiries which I instituted at our largest gas-works led to the 
discovery that the mode of distilling coal-gas in France is very 
different from that usually employed in England, and that 
whereas the products of the distillation in France consist prin- 
cipally of ammoniacal gases and tar vapors, the products of the 
process generally employed in England are of a totally different 
description, and are quite unfit for respiration. Knowing, how- 
ever, how closely carbolic acid is allied to some of the products 
of coal-tar distillation, it occurred to me to try the effects of air 
charged with that remedy, inhaled through one of Godfrey and 



' See "Med. Times and Gazette," Feb. 2G, 1859. 
23 
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Cooke's inhalers. At present I have had so few opportunities 
of testing its action, that I hesitate to recommend its employ- 
ment too strongly ; but in the few instances in which I have 
made use of it the symptoms of the disease have been modified 
so speedily and so favorably, that I shall certainly give it a fur- 
ther trial. 

The inhalation of atomized fluid charged with various medi- 
cinal substances is another mode of medication which may be 
advantageously practised in many cases of whooping-cough. At 
present my experience of its influence on the course of the dis- 
ease is too limited to justify any opinion as to its eflficacy, but 
in three cases in which a solution of carbolic acid combined 
with belladonna Avas pulverized by Siegle's apparatus, and the 
atomized fluid inhaled, such speedy alleviation of the symptoms 
ensued, that I am inclined to regard it as one of the most potent 
means we possess of combating this distressing malady. 

The application of a strong solution of nitrate of silver to the 
pharyngeal mucous membrane, and to the orifice of the glottis, 
is another remedy which has been thought to lessen the ten- 
dency to spasm. In some instances undoubtedly it exercises a 
beneficial influence, but in many others it fails in affording the 
slightest relief, and therefore, whilst on the one hand I would 
not join with those who indiscrimately deprecate its use, I would 
not on the other have recourse to its employment except in ap- 
propriate cases. When, as often happens, the throat is relaxed, 
and the mucous lining of the pharynx is congested and covered 
with unhealthy secretion, the stimulating effect of the applica- 
tion induces a more healthy action, and lessens the irritability 
of the parts ; but when the throat is in a healthy state, local 
stimulation is not needed, and fails to mitigate the severity of 
the spasm. In short, its use should be restricted to those cases 
in which it would be applicable if bronchitic irritation existed 
irrespective of whooping-cough. 

Towards the close of the disease, when all febrile symptoms 
have subsided, quinine and iron are often useful adjuncts to sul- 
phate of zinc, and change of air has been found of the greatest 
service ; indeed, under ordinary treatment it appears in some 
instances to be indispensable for the entire removal of the ten- 
dency to whooping, and the restoration of health. A second 
change is sometimes beneficial, even without reference to the 
nature of the locality. 

One word must be added in respect to the general manao-e- 
ment of the patient. It is too much the habit to disregard those 
precautions which are usually taken in cases of bronchitis, and 
the little patient is not only not dieted and not confined to his 
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room, but is even permitted to go out of doors during the catar- 
rlial stage of the complaint. Hence, I am satisfied, the fright- 
ful mortality from whooping-cough which stands recorded in the 
reports of the Registrar-General. In all cases during the con^ 
tinuance of catarrhal symptoms the diet should be restricted as 
in ordinary bronchitis, and in winter-time it is essential not only 
that the patient should not leave the house throughout the wdiole 
course of the disorder, but that the temperature of his apartment 
should be at least 60°, and kept so as uniformly as possible, and 
that he should be protected from cold by wearing flannel next 
the skin. Even in summer-time he should be strictly guarded 
from exposure to cold throughout the catan-hal stage of the com- 
plaint, and should not be permitted to leave the house until the 
severity of the complaint be overpast. So important is this 
precaution to the patient, that change of air should not be sought 
until towards the close of the disease. 

Bronchitis secondary to Grout, Fever, and other Constitutional 
and Blood Disorders. 

■ There are few disorders to which the human frame is liable 
which do not lead occasionally to the production of bronchitis. 
The altered and poisoned blood of typhus fever, of measles, and 
other eruptive disorders, of gout and rheumatism, albuminuria 
and diabetes, of scurvy, secondary syphilis, and many other 
maladies, can hardly fail, sooner or later, to produce irritation 
of the bronchial mucous membrane. Hence arises a morbid 
condition of the bronchial secretion, with cough and expectora- 
tion — in other words, bronchitis. The precise nature and extent 
of the pulmonary affection varies with the condition of the blood; 
so that, whilst in one instance excessive pulmonary congestion 
is a marked feature of the case, the mischief in another is limited 
to mere irritation and slight congestion of the mucous lining of 
the air-passages. In either case, however, the pulmonary mis- 
chief is the consequence of a specific cause of irritation, to the 
removal of which our chief efforts must be directed. It is vain 
to bleed and to give tartarized antimony in the hope of getting 
rid of the congestion ; the only rational and successful treatment 
is the employment of counter-irritation, and the exhibition of 
slight sedatives and expectorants, to mitigate the severity of 
the cough and facilitate expectoration, and of tonic^ to support 
the general health during the time which must elapse before the 
primary disease can be got rid of. The remedies calculated to 
subdue the primary disease are those which exert the greatest 
influence on its secondary effects. Thus in bronchitis connected 
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with a syphilitic taint, iodurated inhalations and iodide of po- 
tassium, or biniodide of mercury in conjunction with cinchona, 
sarsaparilla, and cod-liver oil, often prove our most serviceable 
agents ; whereas, when bronchial irritation occurs in conection 
with gout, our chief reliance must be on vapor or hot alkaline 
baths, with colchicum, soda, magnesia, and similar remedies. 
Practically, therefore, in the cases under consideration, very 
little treatment, save counter-irritation, is required specially for 
the relief of the cough ; our chief aim must be to remove the 
primary disease and invigorate the patient, and meanwhile to 
keep up counter-irritation by means of mustard poultices, tur- 
pentine fomentations and blisters. Soothing, or possibly stimu- 
lating expectorants in the form of a cough-di'op, are sometinucs 
useful, but even a linctus is not always needed. 

Narrowing or Obstruction of the Bronchi. 

Before quitting the subject of disease of the bronchial tubes, 
it may be well to point out the nature of the causes which pro- 
duce narrowing or complete obstruction of the bronchi, and to 
trace out the pathological elfects and physical signs to which 
such obstruction gives rise. 

Narrowing or obstruction of the smaller bronchi is a phenom- 
enon of common occurrence, and may depend on causes oper- 
ating within the air-tubes, or on causes which exert their 
influence from without. Amongst the former may be mentioned 
thickening of the mucous membrane, such as is met Avith in 
many forms of bronchitis, the retention and accumulation of 
viscid tenacious mucous secretion, plastic exudation on the sur- 
face of the membrane, as often occurs in diphtheria, and the 
deposit of tubercle or cancer ; amongst the latter may be named 
the pressure of tuberculous and cancerous deposits, the contrac- 
tion of plastic exudation-matter, whether in the lung- tissue 
itself, or on the surface of the pulmonary pleura, and the pres- 
sure of enlarged bronchial glands, and of aneurismal and other 
thoracic tumors. The larger the tubes, the less liable they are 
to become wholly obstructed ; but masses of enlarged bronchial 
glands, and aneurismal, encephaloid and other tumors in the 
th orax, do sometimes exert sufGcient pressure to obstruct even 
a main bronchus, and frequently give rise to their perforation 
by ulceration. 

Whatever the immediate cause of complete obstruction the 
result is invariably the same, namely, collapse of that portion of 
the lung to which the obstructed bronchus leads. Thus obstruc- 
tion of the main bronchus will occasion collapse of the entire 
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lung, whilst obstruction of one of the smaller tubes will be fol- 
lowed by collapse of correspondingly limited extent. In either 
case, emphj'sema commonly results. In the one it occurs in the 
opposite lung, which expands under the influence of atmospheric 
pressure to assist in filling up the space left unoccupied by the 
collapsed lung ;^ in the other, it arises in the immediate vicinity 
of the collapsed portions of the lung under the operation of the 
same exciting cause. 

The physical signs of obstructed bronchi are — first, dulness 
on percussion over the seat of obstruction and over the collapsed 
portion of the lung, unless the dulness in the latter situation be 
masked by emphysema, which commonly arises in its immediate 
vicinity ; secondly, weakness or deficiency of the respiratory 
sounds, with greatly prolonged expiration, and occasional so- 
norous and sibilant rhonchi ; thirdly, entire absence of respira- 
tion over the collapsed portions of the lung; fourthly, deficiency 
or entire absence of vocal resonance and vocal fremitus. Ex- 
treme prolongation of the expiratory sound over a limited space 
is perhaps the most characteristic sign of a partially obstructed 
bronchus. 

Difficulty of breathing, sometimes accompanied by stridor, is 
the general symptom which principally attracts attention, and 
that varies in severity,, according to the extent of the obstruc- 
tion and the rapidity of its occurrence ; but the rapidity with 
which the obstruction takes place appears to exercise a greater 
influence in the production of dyspnoea than the extent of the 
obstruction ; so that the sudden obstruction of a inoderate-sized 
bronchus will induce a paroxysm of labored and suff"ocative 
breathing, whilst obstruction of even a large tube occurring 
gradually, though necessarily attended by considerable frequency 
of respiration, will not be accompanied by any striking accession 
of dyspnoea, or notable distress of breathing. The former is 
Avell exemplified in many cases of bronchitis, the latter in cases 
of intrathoracic tumors. The eff"ect of partial obstruction and 
narrowing of the tubes in producing prolonged expiratory mur- 
mur is seen fully developed in chronic bronchitis. 

The treatment of obstructed bronchial tubes must depend on 
the nature of the obstructing cause, and must be in strict rela- 
tion to it. Practically, however, the whole subject of obstructed 
bronchi acquires its interest from the light which it may throw 
upon the diagnosis of intrathoracic tumors; and unfortunately 
in these cases remedial agents are usually of little avail. In a 
diagnostic point of view the importance of the subject can hardly 

' See a case which I reported in the " Trans. Path. Soc. Lond.," vol. xi, p. 15. 
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be overrated, as will be seen by reference to the portion of this 
work where disease of the bronchial glands is discussed,' as also 
to the section on aneurism al tumors. 



CHAPTER IV. 

ON PULMONAEY CONSUMPTION. 

Pulmonary consumption is the commonest and most fatal 
malady to which the human race is subject. Occurring at every 
age and in every rank of life, it selects the most beautiful and 
most gifted as its victims, and entails months or years of weary 
suffering. What need then for further incentive to a careful 
study of its history — to a diligent inquiry, as to whether some- 
thing may not be done to prevent its occurrence, retard its de- 
velopment, or arrest its progress ? 

With a view to the attainment of precision in our ideas, it will 
be desirable to commence by an inquiry into the nature of con- 
sumption, and into the part which is played by pulmonary disease 
in producing the ftital termination of the disorder. 

Briefly, then, it may be stated, that consumption is essentially 
a constitutional malady, and is intimately connected with per- 
verted nutrition and imperfect sanguification. When the blood 
has become vitiated up to a certain point, an unorganized ma- 
terial, which has been termed tubercle, is deposited in various 
parts of the body. This material is not deposited indifferently 
in all parts of the body ; it affects certain parts in preference to 
others, and none so frequently as the lungs.^ Hence, the dis- 
ease is often designated by the terms "phthisis pulmonalis," 

" pulmonary consumption," " tubercular disease of the lungs" 

terms which, though expressive of one of its commonest and most 
salient features, ignore its constitutional origin, and lead to the 
erroneous impression that it is a purely local disease of the 
lungs. Practically this is of little importance, provided the na- 
ture of the malady is understood; but inasmuch as the lung af- 

1 See pp. 410-12 of this treatise. 

2 Thus, of 566 tuberculous patients examined in the dead-house of St 
G-eorge's Hospital during the ten years ending December 31, 1850. no less 
than 517 had tubercles in the lungs. In 49 only were tubercles absent from 
the lungs. See St. George's Hospital " Post-mortem and Case Books " and 
the analysis of their contents in the " Decennium Path.," chap, iii ' 
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fection is one only of the local results of a great constitutional 
disorder — a complication which, though of frequent occurrence, 
and a serious aggravation of the patient's danger, is not an es- 
sential part of the disease, or necessary to its fatal termination — 
it follows that the more appropriate titles are "consumption," 
"phthisis,"^ or tuberculosis, which do not convey the erroneous 
impression of the disorder being of pulmonary origin. 

In what, then, does the constitutional derangement consist ? 
It is not easy to give a definite answer to this inquiry, but a few 
points may be indicated, Avhich will serve to throw some light 
on the subject. Chemistry has shown that the blood in con- 
sumption contains an excess of water in relation to its solid 
constituents, that it exhibits a relatively increased proportion 
of albumen, is deficient in red corpuscles, is less alkaline than 
in health, and is otherwise altered in character,^ while the gen- 
eral tendency of combined chemical analysis, microscopical re- 
search, and clinical observation, has been to prove not only 
that the nutrient fluid is vitiated or impoverished, but that its 
vitality is below the healthy standard. The same inherent de- 
fect or infirmity is traceable throughout the entire organization 
of the body. The structural peculiarities which characterize 
the disorder are indicative of imperfect cell-formation and ex- 
treme delicacy of the tissues ; whilst the functional derange- 
ments in their ever-changing variety afford evidence of the 
weakness of the different organs, and of their liability to become 
disordered on the slightest exciting cause. So that, although 
consumption is attended by local mischief, which produces cor- 
responding local symptoms, there is not in the whole catalogue 
of human ailments, a malady which more strictly deserves to be 
classed among constitutional disorders. 

But what is the starting-point of this derangement? A variety 
of theories have been advanced on the subject. Some persons 
have referred the disturbance to imperfection of the primary 
processes of digestion some to secondary mal-assimilation and 
mal-nutrition of the tissues ; some to a morbid condition of the 
lymph ;^ some to a specific poison in the blood ;^ some to want 

1 Signifying a wasting or consuming away. 

2 For the detailed results of the analyses of the blood of consumptive pa- 
tients by Becquerel and Rodier, Andral and Gavarret, Fricke, Leheritier, 
Nicholson, Simon, Karl Popp, Eisner, and others, see Ancell on "Tubercu- 
losis," pp. 8-10 and 639-642. 

» Bennet on "Pulmonary Tuberculosis." 
< See Simon's Lectures on "General Pathology," 1850. 
5 "Thoughts on Pulmonary Consumption," by Dr. Madden; also M. 
Villemin, "Gazette Hebdomadaire," 1865-6. 
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of power in the organic nervous force ;^ some to imperfect respi- 
ratory action ; some to deficient oxygenation of the blood ; and 
others, again, to a variety of causes, which it is needless to 
enumerate.^ But, in truth, these theories, however ingenious, 
have one fault in common. They are all too exclusive, and 
hence inconsistent with many acknowledged facts ! Even were 
it not so, they would only serve to throw us one step further 
back in the line of causation. Admitting, for the sake of argu- 
ment, that each or any one of them may be correct, we still 
must ask, what is the cause of the deviation from health to 
which the theory points ? or, in other words, what is the essence 
of the disease ? 

It has been already stated that the blood is vitiated, altered 
in character, and of low vitality ; that the tissues, therefore, are 
delicate, and the organs weak and easily deranged. Pathologi- 
cal chemistry and microscopical research enable us to go even 
a step beyond this, and afford ground for believing that in a 
portion of the recently formed blood — the "young blood," as 
Mr. Simon terms it — the proteiniform and oleaginous principles 
are not perfectly elaborated, and consequently are less organ- 
izable than those which are formed in health, more apt to become 
granular, more prone to aggregation into masses; that the fatty 
matter is of a lower grade than healthy fat, and approximates 
to the nature of cholesterine ; and that these deviations from 
the healthy type, both of the blood and of the blastema from 
which the tissues are formed, produce the various observed 
anomalies in the growth and development, of the body, and give 
rise to products which constitute the pabulum of tubercle. Be- 
yond this we are unable at present to proceed, for there are no 
trustworthy data for our guidance. Nay, more, it seems im- 
probable that Ave shall ever arrive much nearer to the truth than 
the point here indicated. The revelations of science may ulti- 
mately throw additional light on the precise character and con- 
stitution of the blood at different stages of the disease, but they 
can never bring to light the hidden power which regulates mole- 
cular aggregation and cell development, modifies the character 
and action of the corpuscles of the blood, determines the trans- 
formation of its various constituents, and stamps the different 
tissues with their respective characters. This vital or formative 
power, which operates in accordance with fixed laws impressed 
upon us by our Creator, must ever be beyond man's compre- 

1 Dr. Copland on "Consumption." 

2 For a detailed account of various theories wliich have been advanced 
respecting consumption, see Ancell, lib. cit., pp. 548-579. 
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hension ; and all that can be surmised respecting it is, that so 
long as certain conditions exist, it promotes the elaboration of 
healthy blood, and leads to healthy assimilation, healthy nutrition, 
healthy excretion — in a word, to the maintenance of health ; that 
any alteration in these conditions, by giving a fresh direction 
to, or otherwise interfering with, the exercise of this power, 
modifies the results which it produces in our organization, leads 
to altered chemical action, and so to changes in the character 
of the blood; and that this derangement, which issues under 
certain circumstances in the formation of tubercle, constitutes 
the essence of consumption. Why disturbance of the system 
should tend in certain instances only to the production of the 
peculiar chemical changes whereby tubercle is generated, is one 
of the mysteries which we shall probably ever fail to unravel. 
The fact is akin to many others of a similar nature, and may be 
illustrated by the variations in complexion, visage, form, stature, 
and constitution observed amongst children of different families, 
and even amongst children born of the same parents. It is 
explicable only by supposing that there is an inherent difference 
in the formative power implanted in each individual, and a cor- 
responding difference in the abnormal chemical combinations to 
which, when deranged, this power gives rise, and thus it is more 
prone in some persons than in others to promote those peculiar 
abnormal combinations of the constituents of the blood which 
result in the formation of tubercle. Observation has led to the 
belief that, in some instances, repression of the skin's action 
may be the cause which first upsets the balance of the machine; 
in some impaired respiratory action, or the respiration of an 
unrenewed or vitiated atmosphere ; in some defective action of 
the liver; in some imperfect digestion or primary mal-assimila- 
tion ; in some secondary mal-assimilation ; in some an inherited 
deficiency of organic nervous force ; in some a derangement or 
exhaustion of nervous energy, whether produced by mental or 
physical causes; in some the introduction of a morbid poison, 
such as that of syphilis, into the blood ; and, in others, disturb- 
ance of the uterine function, or the occurrence of any morbid 
action which serves to depress the system, and derange the 
general health. But, whatever the disturbing cause may be, 
the conditions which are invariably antecedent to the formation 
of tubercle, are defective vital formative power, an impoverished 
blood, imperfect assimilation and general mal-nutrition : these 
constitute the essence of consumption. This brings us to a 
consideration of the predisposing and exciting causes of the 
disease. 

It will be obvious, from what has been already stated, that 



362 



PULMONARY CONSUMPTION. 



amongst these must be classed a great variety of agencies. The 
inheritance of a scrofulous or tuberculous tendency, long-con- 
tinued exposure to cold and wet, improper or insufficient diet, 
irregularities of living, insufficient exercise, unhealthy and seden- 
tary occupations, the constant inhalation of a vitiated atmosphere, 
the depressing influence of an unsuitable climate or locality, the 
indulgence of vicious habits, excessive sexual intercourse, over- 
protracted suckling, and long-continued grief and mental anxiety, 
are amongst the causes which most powerfully predispose to the 
inroad of consumption; whilst irritation and congestion of the 
lungs, whether produced mechanically as in the case of the 
Sheffield fork and needle grinders, or through the agencv of in- 
fluenza, catarrh, and other diseases which, in the absence of a 
predisposition to consumption, would pass away without pro- 
ducing the development of that disorder, may be regarded as its 
more common e'xciting causes.^ 

Without going into the operation of these causes, the influence 
of which has been fully discussed by several authors, I feel bound 
to remark on some few points on which erroneous views are 
generally entertained. 

Common observation has stamped consumption as an hereditary 
disorder, and amongst the public the opinion is entertained that 
in a vast majority of cases the disease is traceable to an hereditary 
taint. " We have no consumption in our family," is considered 
a conclusive reply to the inquiry, whether certain symptoms may 
not be attributable to that disease. On the other hand, a laro-e 
portion of the profession has been unwilling to admit the ex- 
tended operation of an hereditary tendency; and statistics have 
been published by various observers to prove that this influence 
does not operate in more than 24 or 25 per cent, of the cases 
met with in practice. Thus, the records of the Brompton IIos- 
pitaP are supposed to show an hereditary tendency in 246 only 
out of 1010 cases, or in other words to prove its influence in only 
24.4 per cent. But the truth I believe lies between these two 
extremes. Without denying that consumption may be acquired 
or that It is acquired in many instances through the aa-ency of 
causes conducive to nervous exhaustion, an impoverishe'cl blood 
and feeble health, I do not hesitate to assert that an hereditary 
predisposition exercises a far more extended influence than is 
indicated by the Brompton Hospital report. The 24.4 per cent. 

1 For evidence respecting agencies such as these in exciting the disease 
"Tui^ztlotis ^ "Consumption," and Mr. Ancefl's trealES 

2 See first report of the Brompton Hospital for Diseases of the Chest. 
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which is there referred to relates only to a predisposition ac- 
quired from an avowedly consumptive parent, and does not in- 
clude the many cases in which the tendency has been inherited 
from a parent who, though he may not have exhibited at the 
time the report was drawn any decided symptoms of consumption, 
has come nevertheless from a consumptive stock, and eventually 
may have died consumptive, or who again, though not himself 
consumptive, may have lost brothers and sisters of consumption, 
and may have inherited and transmitted a consumptive disposi- 
tion. 

The great discrepancies observable in the opinions expressed 
by authors relative to the hereditary transmission of the disease, 
are explicable only by assuming a difference in the mode in which 
the inheritance of the tendency is calculated;^ and, as the matter 
is one which has important bearings on many social questions, 
I have taken considerable trouble to arrive at a correct con- 
clusion. The result will be seen by an inspection of the sub- 
joined table, which shows that if the inquiry be limited to the 
direct transmission of the disease from either parent, the pro- 
portion which the cases of inherited disease will bear to the 
whole mass of cases of consumption, will be about 25.7 per cent. ; 
whereas, if the existence of the disease in either grandparent be 
considered as evidence of the transmission of the disease to the 
grandchildren, the proportion will rise to 43.6 per cent.; and if 
the predisposing influence exhibited by the death of uncles or 
aunts from consumption be included in the calculation, the pro- 
portion will rise to 59.5 per cent. Thus the various conflicting 
statements may be reconciled, and a trustworthy insight ob- 
tained as to the bearing of an intermarriage with a consumptive 
family. 

1 Thus, M. Louis names one-twelfth as the proportion of cases in which a 
consumptive disposition is inherited ; M. Piorry one- fourth as the proportion of 
his hereditary cases; the Bromptoti Hospital about one-fourth ; Dr. Cotton 
rather less than two-fifths ; M. Briquet two-lifths ; Dr. Copland nearly one 
half- M. Portal two-thirds; M. Kufz somewhat more than three-fifths; M. 
Ruysch four-fifths. 
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Table exhibiting the existence or non-existence of an heredi- 
tary tendency in 385 cases of consumption. The cases 
were taken indiscriminately from hospital and private prac- 
tice, the only cases excluded being those in which the fam- 
ily history could not be ascertained with tolerable certainty. 
In every instance in which a parent died consumptive the 
tendency is referred to that head ; in cases in which the 
parents escaped, but a grandparent died consumptive, the 
tendency is referred to that head. In no instance is an 
hereditai^y transmission assumed in the collateral relation- 
ship of uncles and aunts, unless two or more uncles or 
aunts in the branch of the family had fallen victims to the 
disease. 





Males. 


Females. 


Father consumptive, .... 


27 


21 




24 


16 


Father and Mother do., . . . 


6 


5 


Grandfather (paternal) do., . 


11 


10 


Grrandmother do. do., . 


10 


8 


Grandfather (maternal) do.,. . 


8 


9 


Grandmother do. do. , . . 


8 


5 


Uncles or aunts (paternal) do., . 


14 


15 


Uncles or aunts (maternal) do.. 


17 


15 


No consumptive taint in either ) 
of the above relations, j 


87 


69 


Total 


212 


173 



}• 99 or 25.7 per cent. 
69 or 17.9 per cent. 

I 

J 

|- 61 or 15.8 per cent. 
I 156 or 40. 5 per cent. 



It is obviously impossible to obtain any data for an opinion 
as to the proportion of persons who, though born of consumptive 
parents, pass through life without exhibiting any symptoms of 
the disease. The experience of life insurance offices shows that 
it is small, and this conclusion must be indorsed by all who have 
had an extended sphere of observation. Whole families are 
sometimes swept away, and even under favorable hygienic cir- 
cumstances, a few members only ordinarily escape. M. Roche 
has gone so far as to assert that the children of consumptive 
parents almost necessarily prove victims of the disease ; and if 
the statement were restricted to those persons whose parents 
were both consumptive, my own experience would have led me 
to concur with M. Roche. But the proportion of cases in which 
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a transmitted tendency to the disease is developed in the chil- 
dren is not so large when one parent was healthy. In that case, 
as far as my observation has gone, the disease is developed 
sooner or later in about three-fifths of the offspring, and is espe- 
cially prone to be developed in the children of that sex to which 
the consumptive parent belonged ; so that the daughters of a 
consumptive mother will often fall victims to the disease whilst 
their brothers escape, and the sons of a consumptive father 
whilst their sisters escape. Whether the sex of the grandparent 
from whom the disease is transmitted has any influence in deter- 
mining a proclivity to the disorder in the corresponding sex 
amongst the grandchildren, is a point which I have been unable 
as yet to ascertain, but the extraordinary facts lately elicited 
in Norway and Sweden respecting the hereditary transmission 
of leprosy' renders such an influence extremely probable. 

Another fallacy which commonly prevails, is respecting the 
age at which consumption occurs. Amongst the non-professional 
public, youth is considered the harvest-time of consumption, and 
middle age the extreme limit of the period within which the whole 
crop isgarnered ; and even in the ranks of our own profession there 
is too frequently a disposition to regard the disease as occurring 
almost exclusively in early or middle life. But nothing can be 
further from the truth, or more utterly at variance with modern 
statistics. The post-mortem records of St. George's Hospital 
show that a large percentage of persons who die over sixty years 
of age are aff"ected with pulmonary consumption,'' and the valu- 

1 See "Britisli and Foreign Med.-Chir. Eeview," for April, 1858, pp. 332- 
346. 

2 The subjoined table exhibits the number and age of the patients who 
died in St. George's Hospital during the ten years ending December 31, 
1850, distinguishing those in whom tubercle existed in the lungs, and the 
percentage which those cases bear to the total number of cases examined. 
See "Decennium Path." 





Number of patients 
examined. 


Tubercles in the lungs. 


Pereentagte of pulmo- 
nary tuberculosis. 






s 

V 


o 


o 


"5 

a 

& 


Se.t 
unknown. 


"3 

"o 


S 


Females. 




From birth to 15 
inclusive, . . 

From 16 to 30, . 
" 30 to 45, . 
" 45 to 60, . 

Above 60, 

Age unknown, . 


94 
377 
472 
299 
109 

74 


60 
259 
179 
139 
58 
37 


154 
636 
651 
438 
167 
111 


20 
128 
120 
66 
10 
14 


17 
82 
35 
11 
1 
10 


0 
1 
0 
0 
0 
2 


37 
211 
155 
77 
11 
26 


21.2 
.33.9 
25.4 
22.0 
9.1 
18.9 


28.3 
31.5 
19.5 
7.9 
1.7 
27.0 


24.0 
.33.1 
23.8 
17.5 
6.5 
23.4 


Total, . . 


1425 


732 


2157 


358 


156 


3 


517 


25.1 


21.3 


23.9 
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able reports of the Registrar- General confirm in a striking 
manner the extended operation of a tuberculous disposition, and 
prove that, in relation to the number of persons living at the 
respective ages, the mortality from consumption does not vary 
materially between the ages of fifteen and seventy, but is actu- 
ally somewhat less between the ages of ten and forty than it is 
between the ages of forty and seventy,^ 

A still more prevalent, and a most mischievous error relates 
to the predisposing agency of cold and wet, and atmospheric vi- 
cissitudes. Nothing is more common than to hear consumption 
attributed to the eflect of wet and cold, the inclemency of the 
season, or the variableness of the climate in which the person is 
resident; and nothing, unhappily, is more consistent than the 
practice which is based on this supposition. Incased in warm 
clothes, and shut up in heated rooms from which every breath of 
fresh air is carefully excluded, the unfortunate victim to this 
prevalent superstition becomes rapidly enervated and falls an 
easy prey to his disorder. But careful observation, which is 
amply corroborated by statistical records, proves incontestably 

1 The subjoined table is constructed from the Eegistrar-General's returns 
for 1847, in which the deaths from consumption in all England and Wales 
at the several epochs of life are given in connection with the number of per- 
sons of each specified age living in the middle of that year : 





Mortality from i btbisis. 


Estimated population 


in 1847. 


Ratio of the 


Years of 














deaths from 














phthisis to the 


age. 


















Both 


Males. 


Females. 


Both sexes. 


estimated 




Males. 


Females. 


sexf s. 


population. 


Under 5 


2642 


2559 


5201 


1,112,027 


1,136,766 


2,248,793 


1 in 432.3 


5—10 


780 


876 


1656 


1,020,042 


1,022,576 


2,042.618 


1233.4 


10—15 


910 


1432 


2342 


942,534 
836,845 


915,115 


1,857,649 


793.1 


15—20 


2294 


3232 


6526 


865,094 


1,701,939 


307.9 


20—25 


3521 


3899 


7420 


774,542 


888,360 


1,662,902 


224.1 


25—30 


2983 


3683 


6666 


657,138 


722,120 


1.379,258 


206.9 


30—35 


2373 


3094 


5467 


604.706 


646,972 


1,251,678 


228.9 


35—40 


2212 


2545 


4757 


465,847 


482,871 


948,718 


199.4 


40—45 


1847 


1903 


3750 


466,338 


486,047 


952,385 


253.9 


45—50 


1534 


1404 


2938 


345,472 


349,380 


694,852 


236.5 


50—55 


1261 


nil 


2372 


328,848 


351.469 


680,317 


286.8 


55—60 


1025 


874 


1899 


202,956 


217,199 


420,155 


221.2 


60—65 


749 


715 


1464 


223,801 


247,912 


471,713 


322.2 


65—70 


515 


505 


1020 


129,2 11 


149,231 


278,542 


273.1 


70—75 


253 


246 


499 


111,365 


129,120 


240,485 


481.9 


75—80 


128 


109 


237 


59,546 


69,089 


128,635 


642.8 


80—85 


41 


26 


67 


33,295 


42,745 


76,040 


1134.6 


85—90 


9 


10 


19 


10,770 


14.881 


25,651 


1350.0 


90—95 


2 


3 


5 


2,662 


4,333 


6,995 


1399.0 


95 and 














upwards, 








622 


1,175 


1,797 




All ages, 


25,083 


28,234 


53,317 


8,368,914 


8,755,174 


17,124,088 


1 in 321.0 
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that the pure air of heaven which God has provided for us to 
bi-eathe, and the variations of temperature, to which in His all- 
wise providence He has seen fit to subject us, are not so noxious 
or productive of ill health as man in his ignorance has often- 
times asserted. No climate is more variable than ours, and 
none certainly is more healthy, as proved beyond dispute by the 
bills of mortality. Even if considered solely in its relation to 
consumption, England will bear comparison with any other 
equally civilized country. The subjoined statistics are decisive 
on this point,^ whilst modern research has tended to show that 
the vicious habits of civilized life, the confined atmosphere of the 
dwellings, the want of sufficient active out-door exercise, the 
various depressing passions, and the exhaustion of mind and 
body resulting from the anxious struggles and vicissitudes of 
life, have far more influence than wet and cold in preparing the 
way for the inroad of consumption. Indeed, those classes of 
the community who lead an active out-door life, though neces- 
sarily exposed to w^et and cold, are precisely those who are least 
subject to consumption.^ Even when the disease is already de- 
veloped or far advanced, the pernicious effects resulting from 
over-caution in respect to exposure to atmospheric vicissitudes 
are often painfully apparent. Nowhere is this more strikingly 

1 The following table, constructed as the result of his researches by Dr. 
Caspar, of Berlin (see " British and Foreign Eeview," July, 1847), exhibits 
the ratio of deaths from phthisis to the deaths from all causes in the follow- 
ing localities: 

In Berlin, during 10 years, there was 1 death from phthisis to 5.7 deaths from all causes. 



Paris, 4 " 1 " 5.5 " 

London, 2 " 1 " 6.2 " 

Hamburg, 3 "1 « ■ 4 q « 

. Stiittcard, 10 " 1 " 4.7 " 

New- York. 11 " 1 " 5. « 

Philadelphia, 7 " 1 * " 7.7 " 

Baltimore, 8 " 1 " 6.7 " 

Boston, 7 " 1 " 5.9 " 



whilst from other sources we learn (see " Bullet, de I'Acad^raie," Aout, 
1839), that at the civil hospitals in Rome 1 in 8.4 of the deaths from all 
causes is due to phthisis ; in Naples 1 in 2.33. 

* Thus Verhaegle reports that the deaths from consumption, in relation to 
the deaths from all causes, amount to 19 per cent, amongst the population of 
the interior, whilst the deaths from the same cause among seamen at Ustend 
are limited to 4.6 per cent, (see " Edinb. Med. Journ.," May, 1859, p. 1063); 
and Dr. Christison, to the same efl'ect, tells us "that in Glasgow 385 persons 
in every 100,000 of the population die annually of consumption, whilst 
in Edinburgh 283 is the number; in the Highlands, 179; in the Lothians, 
a fine agricultural country, only 125; and in Berwickshire, where there are 
no towns with over 3-500 inhabitants, there are only 105 deaths from con- 
sumption in 100,000;" and further, that the natives of the "Western Isles of 
Scotland are almost entirely free from the disease. So, again. Dr. Living- 
stone, the African explorer, has shown that the native tribes of South Af- 
rica, who live an out-door life and know nothing of town employments and 
the confinement of civilized life, are free from the curse of consumption. 

\ 
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exemplified than at our large hospitals, where the consumptive 
out-door patient who, ill clad and often ill fed, in hot Aveather 
and in cold, on wet days as on dry, has come to the hospital 
twice a week for medicine, notoriously lives far longer than his 
brother who, more fortunate in being well fed and protected 
from the inclemency of the weather, is shut up in the equably 
heated wards of the hospital, and thus loses the bracing, invig- 
orating stimulus of the fresh breezes of heaven. 

Without further discussing the predisposing causes of con- 
sumption, we will pass on to the consideration of tubercle, the 
material which forms the characteristic anatomical element of 
the disorder. 

Tubercle is a substance formed by a retrograde metamorphosis 
of an exudation from the blood. It is a material of imperfect 
organization and low vitality, unfit for the construction of new 
tissues, and therefore purely excrementitious. Sometimes it is 
deposited in one organ, sometimes in another, sometimes in all 
the organs of the body; but in every instance it is a foreign 
body, and damages the organs in which it is imbedded. In ap- 
pearance it varies greatly, the varieties observed being referable 
in part to difi'erences of structure, but partly also to the age and 
extent of the deposit. It may exist in two distinct forms. In 
the one it produces minute, firm, semi-transparent granules of a 
bluish-gray color, very different in appearance from ordinary 
tubercle, and known as "gray miliary tubercles." These may 
be sparsely scattered through the lungs, or may crowd their en- 
tire tissue. In most instances they are isolated, and sometimes 
are so minute as to be scarcely discernible by the naked eye, but 
more commonly they are about the size of a millet-seed, and 
occasionally, when several o^f them coalesce, they may form a 
mass as large as a small pea. Usually firm and of a semi-car- 
tilaginous hardness, they are occasionally softer and less resist- 
ant, and admit of being crushed between the fingers, whilst not 
unfrequently they are intermixed with black pigmentary matter, 
or else are surrounded by it. 

The other and more common form of deposit is that known 
under the title of "crude yellow tubercle." This form of tubercle 
is quite opaque, and varies in color from a dirty Avhite to a drab 
or a bright buff, and in consistence from that of firm tough 
cheese to that of diffluent cream cheese. In many instances it 
exists in roundish or irregularly-shaped, isolated masses; in 
others, a large portion of the lung is infiltrated with it ; and in 
others, again, it forms isolated masses in one part of the lung, 
and in another infiltrates large portions of the lung-tissue. The 
isolated deposits may vary in size from that of a millet-seed to 
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that of a hazel-nut or a large walnut, — the larger masses being 
formed by the aggregation of the smaller deposits, which give 
rise to compression and atrophy of the intervening tissue. Thus 
the size of the tuberculous masses is determined by the extent 
of lung-tissue implicated in the mischief, and their shape by the 
form of the spaces in Avhich the deposits take place. Not un- 
frequently the deposit is soft and pultaceous in one part of the 
lung, firm and tough in another, extremely friable in yet another; 
or, if the deposit be old, it may have undergone calcareous or 
cretaceous transformation, and may prove of stony hardness. In 
another class of cases, the tuberculous matter becomes mixed 
up with dark-colored carbonaceous deposit, which not only colors 
the tubercle, but gives a bluish-black tinge to the pulmonary 
tissue. 

Opinions have varied as to the precise relationship subsisting 
between these two forms of tubei'cular deposit. Laennec and 
his followers regarded the gray miliary gi-anulations as nascent 
tubercles, the germs of crude yellow tubercle, whilst others have 
maintained that the two forms of deposit are essentially distinct, 
and not merely different stages of the same deposit. Even in 
the present day pathologists are not agreed on the subject.' My 
own opinion is, that they both originate in perverted nutritive 
action consequent on a tendency to tubercular disease, and 
though intimately allied in their nature, are each probably con- 
nected with a somewhat different condition of the system.^ The 
frequent occurrence of extensive deposits of gray miliary granu- 
lations without any appearance of yellow tubercle, and of yellow 
tubercle without any trace of gray granulation, is of itself suf- 
ficient proof that the two forms of deposit are independent of 
each other, or, at least, that the gray granulation is not a stage 
tlirough which yellow tubercle must necessarily pass. On the 
other hand, it is certain that both varieties occasionally coexist 
in the same lung, and even in the same parts of an affected lung ; 
nay, more, specks of yellow tubercle may be sometimes observed 
imbedded in the substance of the gray granulations, as if the 
gray granulations may undergo degeneration and may be ulti- 

1 See Laennec (loc. cit.), Louis, Bayle, Eokitansky, Henle, Vogel, Lebert 
A concise review of the different opinions entertained on the subject is given 
by Ancell, ioc. cit., pp. 127-132. 

2 Eokitansky lends the weight of his authority to this view, but M. Ville- 
min, whose experiments on the inoculation of tubercle have thrown consider- 
able light on the cau.sation of tuberculosis, draws no distinction between the 
two forms of deposit. Indeed, if the results he obtained are not due to some 
peculiarity in the animals on which he operated, it would appear that Laen- 
nec's suggestion is correct, and that the gray miliary is in many instances 
the earliest form of tubercle. 
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mately transformed into yellow tubercles. Further, the differ- 
ences observed between these two varieties of tubercle disappear 
in great measure when recourse is had to chemical analysis and 
microscopical research. The microscope has shown that tuber- 
cle, whether "gray miliary" or "crude yellow tubercle," Con- 
sists of granular matter, elementary molecules, and fat globules, 
and of so-called tubercle corpuscles, which are imperfectly 
formed cells of irregular and often angular shape, containing 
granules, but without any distinct nucleus. The relative propor- 
tion of these constituents varies greatly in different forms of 
tubercle, and to these variations are attributable the differences 
observed in the appearance of that deposit. In recent and firm 
tubercle, and especially in the gray miliary tubercle, the cell 
element prevails and fatty matter exists in the smallest possible 
quantity; whilst in soft yellow tubercle of low vitality, and in 
old tubercle which is undergoing degeneration and softening, 
the fatty and granular matters are in much larger quantity, and 
the cells fewer in number, if not altogether absent.' Epithe- 
lium, pus-globules, and portions of yellow elastic fibrous tissue, 
the products of disintegration of the lung, may also be visible. 
When calcareous or cretaceous transformation has taken place, 
earthy granules are seen of irregular form and size, and crystals 
of cholesterine are frequently present ; whilst if pigmentary 
matter exists, it is seen as black molecules infiltrating the 
tubercle, or else is collected round it into small, irregular black 
masses. 

Chemistry, equally with the microscope, has failed to point 
out any very great difference between "gray miliary" and 
"crude yellow" tubercle. Chemists are agreed in regarding 
tubercle as consisting of some modified protein compound or 
compounds with fat and earthy salts f they disagree only as to 

' It has been suggested by Dr. Cotton (Ipc. cit., p. 16) that these differ- 
ences in the relative proportion of the constituents of tubercles are due not 
only to the age of the tubercle and the precise stage of its degeneration, but 
to the "degree of phtjiisis" which has prnJuced it, and that to this, in a 
gr^-at ificnsure, are attributable the varirtics in the course and duration of 
the disease. I am strongly inclined to believe that the influence here refer- 
red til (Iocs modify the character of tubercles, but it will not wholly serve to 
explain the ditference between the " gray miliary" and the " crude yellow" 
or scrofulous tubercles, which are probably connected with different states 
of constitution. 

2 Scherer gives the following as the result of an analysis of tubercles after 
the salts and all foreign matters had been carefully removed', viz. : 

Carbon, 53.888 

Hydrogen, . . . . . .7.112 

Nitrogen, 17.237 

Oxygen, ' 21.767 

This corresponds with the formula C43H35NgOj3. Hence, tubercle may be 
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the precise character and relative proportion of these constit- 
uents in the specimens they have severally examined. The 
albuminoid matters, however, appear to exist in largest quantity 
in firm and recent tubercle ; the fatty matters and the earthy 
salts — which consist principally of carbonate and phosphate of 
lime, with a small portion of some salt of soda — in old tubercle, 
or in tubercle which has undergone transformation subsequent 
to its deposition. 1 

Tubercle possesses one feature by which it is distinguished' 
from most other modifications of deposit in the lungs, namely, 
that it is reproducible by inoculation. M. Villemin has shown^ 
that when the anatomical elements of tubercle are introduced 
into any part of the body, miliary tubercles are developed in the 
lung, and he has thus succeeded in establishing an important 
distinction between true tubercle and syphilitic, fibroid and other 
nodular deposits which often occur in the lungs, and which not 
only give rise to the symptoms of phthisis during life, but are 
too often regarded after death as of a tubercular nature. 

Tubercle, when once deposited, may long remain very nearly 
in statu quo, or may slowly or speedily undergo transformation. 
The precise nature and rapidity of the change will depend in part 
on the original constitution of the deposit, and partly on the ex- 
isting condition of the patient's system. The gray miliary 
tubercle does not ordinarily break up or undergo softening; it 
loses its transparency, and ultimately shrinks into a dense, hard,, 
tough mass. In certain instances, however, in which it becomes 
the seat of yellow tubercular deposit, or undergoes transforma- 
tion into yellow tubercle, it loses this character, and is liable to 
soften and break up; in others it becomes the seat of slight earthy 
deposit. 

Yellow tubercle, on the contrary, is prone to soften, the pro- 
cess of disintegration commencing sometimes in the centre of the 
tuberculous mass, but more commonly at its periphery.^ Soft- 
ening, however, does not necessarily occur in yellow tubercle. 
It usually takes place sooner or later if the patient's health con- 
regarded as protein (C48H3g]SrgOj^) from which five atoms of carbon, one of 
hydrogen, and one of oxygen have been removed. (See Simons's " Chemis- 
try," translated by Dr. JDay, p. 479.) 

1 For full particulars respecting the chemical analysis of tubercle by The- 
nard, Lassaigne, Hecht, Boudet, Gilterbock, Scharlau, Vogel, Lehmann, 
Leh6ritier, Scherer, Preuss, Wood, Simon, Glover, and others, see Ancell, 
loc. cit., pp. 143-151. Also an analysis by Wright, " Med. Times," vol. ii, 
pp. 418-419. 

'■2 " Gazette Hebdomadaire," 1865-6. 

3 For a detailed explanation of the modes in which softening occurs, see 
Lebert, loc. cit. 
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tinues to fail ; in which case the tissue entangled in the tuber- 
culous mass or immediately surrounding the softened tubercle 
becomes inflamed and ulcerates, the softened scrofulous matter, 
mixed with portions of the disintegrated lung-tissue, finds its way 
into the air-passages, excites cough, and is then expectorated 
and got rid of, leaving cavities or vomica in the lungs. But if 
the patient's health improves, and the tendency to the disease 
is arrested, the tubercles may remain in statu quo, or may ulti- 
mately be absorbed, or may undergo calcareous or cretaceous 
transformation. After softening has taken place and the disin- 
tegrated tubercle has been removed by expectoration, the cavi- 
ties which remain in the lung may cicatrize under the influence 
of returning health and increased vital power. 

Many persons have argued against the absorption of tubercle, 
and have boldly asserted that its absorption is impossible. But 
there are no valid grounds for this statement. True it is that 
the general health and the tone of the system rarely improve so 
far as to render absorption of tubercle probable, and it is equally 
true that from its nature and position tubercle does not easily 
admit of absorption ; but experience at the bedside and observa- 
tion in the dead-house leave little room for doubt that its absorp- 
tion may take place under favorable circumstances. Its gradual 
disappearance from the glands of the neck and other external 
parts of the body admits of ocular demonstration, and the steth- 
oscope aff'ords presumptive proof of its occasional absorption 
from the lungs ; whilst its almost entire absence from the tex- 
tures surrounding the cicatrices of old- healed vomicae, and its oc- 
casional transfoimation into cretaceous or calcareous matter — 
which implies the disappearance of the liquid and animal matter 
of tubercle — complete the chain of evidence which induces me, 
in common with Andral, Carswcll, and many recent pathologists, 
to regard its absorption as possible. 

Tubercles may be deposited on the free surface of the mucous 
membrane of the air-cells or bronchi, or in the pulmonary tissue 
beneath it — a fact which has an important bearing on the causa- 
tion of certain physical signs. ^ Very generally tliey are depos- 
ited in isolated masses, but in the infiltrated form of tubercular 
deposit they block up the air-cells and smaller bronchi, just after 
the manner of inflammatory exudation. They may be few in 
number, or extremely numerous, and may be distributed through 
every part of the lungs, though generally the seat of their cfe- 

1 Thus the deposit of tubercle in the submucous tissue o;ives rise as I be- 
lieve, to the more marked degrees of prolonged expiration, and 'leads to 
the remarkable phenomenon of dry clicking. (See pp. 142-145 of this trea- 
tise.) 
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posit varies with the age of the patient and the form of the mal- 
ady. In cases of acute phthisis, and especially when the deposit 
is of the gray miliary variety, tubercles are apt to be dissemi- 
nated through all parts of the lungs, and in children the same 
fact is frequently observed ; but in chronic cases and in adults 
the deposits usually commence in the summit of the lungs, and 
become scarcer or altogether absent in the lower lobes. In a 
diagnostic point of view, this fact is of the utmost importance; 
but it must ever be borne in mind that exceptions are numerous, 
and that every possible variation may be met with. In most 
instances both lungs are affected to a greater or less extent, but 
the tubercle is deposited earliest, and the tubercular deposit is 
larger in amount, and in a more advanced stage of softening at 
their apices than in their middle or lower portions; so that when 
large, empty cavities exist at the summit of the lungs, smaller 
and more recent vomicae are found lower down, and crude un- 
softened tubercle or healthy lung-tissue at the base. But some- 
tim.es the middle or base of one or both lungs is alone or princi- 
pally affected, and at others one lung may escape altogether, 
while the entire structure of the other is infiltrated with tubercle, 
or broken up into vomicae. Sometimes, again, both lungs may 
be partially or extensively implicated, but the tubercles may have 
undergone degeneration and softening in the one lung, whilst 
the}^ are hard and present all the characters of recent deposits 
in the other. 

Andral, Carswell, Louis, and others, have asserted that tu- 
bercles are more commonly found in the left than in the right 
lung — a statement, which, if correct, would have been of diag- 
nostic value. But careful observation in the wards and in the 
dead-house of St. George's Hospital has convinced me that this 
opinion has no valid foundation, and the statistics diligently col- 
lected from our register by Dr. Chambers show that the state- 
ment commonly promulgated on the subject is at variance Avith 
the facts revealed by the scalpel.' 

A few points connected with vomicae require further notice. 

1 Thus among 517 consumptive patients examined in the dead-house of 
St. George's Hospital during the ten years ending December 31st, 1850, 
there were 171 in whom tubercle was found in its crude, unsoftened state. 
Of these 32 had tubercle in the right lung and not in the left ; 21 in the left 
and not in the right; 117 had tubercle in both lungs ; whilst of 343 patients 
in whom the tubercular matter had softened and formed vomicte, 56 had 
vomicae in the right and not in the left lung; 59 in the left and not in the 
right ; and in 224 vomiciB existed on both sides. In 2 cases the records are 
imperfect, and, without defining the side, state only that vomicae existed on 
one side and not on the other ; and in 2 others the description is omitted, in 
consequence of the imperfection of the notes kept. For further details sec 
" Decennium Path.," chap, iv, pp. 47, 48. 
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In the first place, they may vary greatly both in size and num- 
ber. Sometimes, though rarely, they occur singly ; at others a 
whole lung is riddled with them ; sometimes they are no larger 
than a pea, whilst in certain instances they are as large as a 
walnut or an orange, or are even capable of containing a pint or 
more of fluid. The larger cavities are formed by the coalescence 
of smaller vomicae, and are, therefore, irregular in shape, and 
usually intersected by bands of tissue which have escaped disin- 
tegration. The tissue surrounding them is generally much so- 
lidified, partly by the presence of crude tubercle, and partly by 
an albuminoid exudation, the result of the inflammatory process 
which has accompanied the deposit and subsequent softening of 
the tubercular mass. 

Sometimes, though rarely, the large bloodvessels which 
traverse those portions of the lung which are converted into 
vomicae are laid open by ulceration during the process of soften- 
ing, giving rise to copious and fatal hemorrhage. But almost 
invariably the pressure of the tubercle leads to obliteration of 
the vessel and coagulation of the blood which it contains long 
before its coats yield to ulceration, so that hemorrhage from 
that source is extremely rare; and when spitting of blood does 
occur in connection with vomicae, the blood generally issues from 
minute congested vessels on their ragged pulpy walls. Occa- 
sionally, though very rarely, a pervious vessel may be found 
imbedded in the bands which intersect the vomicie,^ and some- 
times an obliterated vessel, which has escaped ulceration, will 
itself form one of the bands. 

Those portions of the bronchial tubes which are included in 
the tubercular mass become obstructed by the deposit of tubercle, 
so that during the earlier stages of a vomica there is seldom 
much communication between the cavity and the main air-pas- 
sages ; but, after a time, the obliterated bronchi yield with the 
surrounding lung-structure to the process of ulceration, and are 
thus broken down and expectorated. Consequently, the patu- 
lous, ulcerated extremities of one or more pervious air-tubes of 
considerable calibre are almost sure to be seen terminatino- 
abruptly, as if cut across, in the walls of a large vomica, and 
they form the openings by which air finds admission into the 
cavity, and the outlets by which the matter which is secreted 
from its internal surface, together with the disintegrated tissue 
of the lung, escape into the main bronchi and windpipe. 

As long as a tendency to disintegration continues, the' in- 

1 Louis examined 123 cases in which vomicae existed, intersected by b-uids 
and in five instances only did he discover a pervious bloodvessel in the 
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ternal surface of the vomicae remains pulpy and ragged ; but if 
the general tone of the system improves, and a tendency to re- 
pair ensues, their internal surface becomes smoother, and ulti- 
mately is lined by a sort of false membrane. Sometimes this 
membrane is extremely vascular, and secretes a large quantity 
of puriform fluid ; at others it becomes dense and cartilaginous 
in appearance, and shows no disposition to contract, so that the 
cavity may remain open for years. ^ But more generally, when 
the reparative process is established, the fibrinous membrane 
contracts, the cavity closes, and the surface of the lung imme- 
diately over the seat of the vomica becomes puckered. Not un- 
frequently a portion of calcareous or cretaceous matter is found 
entangled in or immediately adjoining the cicatrix. 

It would naturally occur to any one unacquainted with patho- 
logical phenomena, that ulceration occurring in the pulmonary 
tissue would be likely to make its way through the pleural mem- 
brane, and thus establish a direct communication with the cavity 
of the pleura. Such is indeed the case sometimes, though rarely 
— so rarely that it occurred ten times only (five times on the 
right and five times on the left side) amongst 168 consumptive 
patients whom I carefully examined throughout the period of 
their residence in St. George's Hospital.^ And the reason of 
its not occurring more frequently is at once revealed by post- 
mortem examination ; for when tubercles are seated, as they 
often are, near the surface of the lung, they are apt to excite 
adhesive inflammation of the pleural membrane — not extensive 
inflammation attended by copious eff"usion, but dry, adhesive 

1 This fact was remarkably exemplified in the case of a younjT friend of 
mine, who was seen during life by the late Dr. Chambers, and by Dr. C. J. 
B. Williams. Those gentlemen detected a vomica at the apex of either lung, 
and when the patient died nine years afterwards, the cavities were found 
patulous, about the size of a small walnut, and lined with a dense, smooth, 
vascular membrane. 

2 This is a considerably higher percentage than that deduced by Dr. T. 
Chambers from the post-mortem records of St. George's Hospital. He gives 
19 cases of pneumothorax (11 on the right side and 8 on the left) amongst 
514 cases of tuberculosis. But, in truth, those numbers do not adequately 
represent the frequency of tuberculous perforation of the pleura. A certain 
proportion of the patients in whom this complication occurs recover suffi- 
ciently to leave the hospital ; and in a considerable proportion of those who 
die in the hospital the effused air is absorbed, the two surfaces of the mem- 
brane become adherent, and the lesion escapes notice in the post-mortem re- 
cord. Further, pneumothorax rarely takes place except towards the later 
stage of consumption, and a large proportion of the 515 cases analyzed by 
Dr. Chambers were not, strictly speaking, fatal cases of consumption, but 
were rather cases in which death occurred from some other causes, though 
tubercles to a greater or less extent were found in the lung. If the inquiry 
were limited i;o fatal cases of consumption, the proportion in which ])neu- 
mothorax occurs would be found infinitely larger than that which I have 
given above. 
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pleurisy, usually corresponding in position and limited in extent 
to the area of the tubercular deposit, and causing the costal and 
pulmonary pleura to cohere. The risk of a mixed aeriform and 
softened tuberculous effusion into the pleural cavity is thus 
avoided, and partial or local adhesion of the pleura is the only 
consequence. This, however, is of very constant occurrence, 
and is most common and most extensive at the apices of the 
lungs, where the tubercles are usually most numerous. Louis 
informs us that it was absent in one only out of 112 consump- 
tive patients whom he examined after death, and it was present 
in forty-six out of fifty fatal cases of phthisis which I noted Avith a 
special view to this inquiry ; two out of the remaining four cases 
being examples of the gray miliary deposit. It was also present 
in 392 cases out of 514 cases of pulmonary tubercle (not all 
fatal cases of consumption) which were examined in the dead- 
house of St. George's Hospital during the ten years ending 
December, 1850.^ Thus, partial or local pleurisy may be re- 
garded as a frequent, if not a constant, complication of phthisis 
pulmonalis ; perforation of the pleura and pneumothorax as a 
comparatively uncommon event. But it must not be understood 
that the pleurisy which accompanies phthisis is always dry and 
limited in extent. Commonly, indeed, it is so, and still more 
generally the inflammation, if acute, is limited to one side of the 
chest; but occasionally it exists on both,^ and in a considerable 
proportion of cases in which it is limited to one side it is diffused 
over a large portion of the pleural membrane, and is accom- 
panied by a profuse outpouring of fluid, which is a serious ag- 
gravation of the patient's danger, and hurries him to an untimely 
grave. 

Other complications are also of fi-equent occurrence. Amongst 
these may be mentioned atrophy of the lung-tissue, resulting from 
the cutting off of a due supply of blood hy the pressure of tubercle 
on the bloodvessels; emphysema, which Avas observed in fortv- 
one, or in other words, in 7.9 per cent, of the phthisical cases 
examined in St. George's Hospital during a period of ten years ;^ 
and still more frequently bronchitis and pneumonia. The morbid 
condition of the blood in phthisis, and the local irritation which 
attends tuberculization of the lung, are apt to produce not only 
congestion, but active inflammation of the bronchial mucous 
membrane, or of the surrounding lung-structure, and thus the 
phenomena which have been already discussed in the sections 

1 " Dccenniuin Path.," p. 257. 

8 Thus it was present on both sides in no less than 29 of the tubercular 
cases already alluded to as having been examined in the dead-house of ISt. 
George's Ilosiiital during the ten years ending December 31st, 1850. 

3 " Decenniura Path.," p. 63. 
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devoted to bronchitis and pneumonia are met with during the 
course of consumption. Pneumonia, however, is less commonly 
excited by tubercular deposit than congestion and inflammation 
of the bi-onchial mucous membrane, which are prone to occur at 
all stages of the disease. 

Another complication which is apt to arise, especially in 
child ren, is tuberculization and enlargement of the bronchial 
glands and another, which is extremely frequent, more particu- 
larly in adults, is ulceration of the mucous lining of the upper 
air-passages. The epiglottis, the internal surface of the larynx, 
and the tracheal and bronchial mucous membrane are all liable 
to be implicated in the ulcerative process, and when so alfected, 
give rise to symptoms which will be fully described hereafter. 

But consumption is not merely a disease of the lungs and air- 
passages; it is essentially a constitutional disorder, and, as stated 
at the commencement of this chapter, it may leave its traces in 
other parts besides the chest.^ The brain and its membranes are 

1 For a full description of the physical signs and general symptoms pro- 
duced by this affection, see pp. 410-12 of this treatise. 

2 This is seen by reference to the subjoined record of the post-mortem ex- 
aminations of 566 tuberculous patients at St. George's Hospital during the 
ten years ending December, 1850, as recorded in the "Decennium Patholo- 
gicum." The first table shows the seat of tubercle in 517 cases of pulmonary'' 
consumption ; the second exhibits their seat in the 49 cases in which tubercles 
did not exist in the lungs. 
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prone to be the seat of tubercle ; so are the liver, spleen, and 
kidneys : so also are the cervical and mesenteric glands, which 
in children are seldom exempt. The glandular structure of the 
bowels may be implicated in the same way, and small hard masses 
of yellow tubercle may be seen projecting from the surface of 
the intestine ;^ or the tubercle may soften, and cause ulceration, 
and lead eventually to perforation of the peritoneum, and to 
peritonitis resulting from the escape of ftecal matter into the 
cavity of the abdomen; or tubercuhir deposit may take place in 
the peritoneum, and occasion chronic inflammation and ascites. 
Piles, and fistula in ano, are other of its common accompani- 
ments ;^ fatty and amyloid degeneration of the liver is another, 
and oedema of the lower extremities, resulting from coagulation 
of blood in the veins, and consequent obstruction to the circu- 
lation, is another which occasionally proves very distressing. 
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1 Louis states that he met with tuberculous ulceration of the smaller 
bowels in five-sixths of the phthisical cases he examined after death and ul- 
ceration of the larger bowels was almost as frequent. 

2 The statistics deduced from the post-mortem records of St. Georo-e's Hos- 
pital throw considerable doubt on the commonly received opinion as to the 
almost invariable connection between fistula and pht-hisis, and att'ord "rounds 
for believing that in a large proportion of cases fistula in ano is unco^inected 
with tuberculosis. For full details see "Decennium Patholoo-ieum " chan 
vi, p. 75. s , ' 1 • 
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The physical signs of pulmonary consumption, no less than its 
general symptoms, correspond in great measure with the extent 
and condition of the tubercular deposit; and as there are three 
well-marked stages of tubercle, viz., those of deposition and in- 
duration, of softening, and of excavation, it will be desirable to 
discuss the physical signs of the pulmonary disease as they usu- 
ally present themselves at each of these stages. 

1st stage, or stage of deposition and induration. — Inspection of 
the chest affords very little information unless the tubercular 
deposit be large in amount, or be confined to one side. In the 
former case an abnormal rapidity of the respiratory movements 
will be observable, -and in both the former and the latter a de- 
crease of expansion in the infra- and supra-clavicular regions on 
the affected side, and, possibly, a little flattening of the upper 
part of the chest-walls on that side. When the deposit takes 
place equally on both sides, the flattening which it occasions at 
this early stage may escape notice. 

Palpation will sometimes detect deficient expansion in the 
infra- or supra-clavicular regions, even when inspection ha^ 
failed to do so. It also gives us notice of consolidation of the 
lung-tissue, by making us aware of increased vocal fremitus on 
the affected side ; the increase, hoAvever, is seldom great, and on 
the right side cannot be relied upon as evidence of disease. At 
the left apex it is a sign of considerable importance. 

Meyisuration will sometimes detect a slight diminution in the 
antero-posterior diameter of the infra-clavicular regions, and also 
a decrease in the local expansion movement. 

Percussion is always a fallacious guide in these cases. In 
most instances miliary tubercles do not perceptibly affect the 
resonance of the chest ; and even if they exist in quantity suffi- 
cient to produce a slight modification of the percussion- note, 
they usually do so on both sides of the chest, so that the altera- 
tion of sound fails to impress the ear or to convey any definite 
information. Even when considerable masses of crude tubercle 
exist at the apex, dulness is not an invariable consequence. If 
they are seated superficially, the sound on percussion is dull, 
and the sense of resistance to the, fingers is increased; but if, as 
often happens, some healthy or some emphysematous lung-tissue 
intervenes between the consolidated lung and the chest-walls, or 
if haply the superficial air-cells' become distended with air in con- 
sequence of any obstruction offered to its egress by the pressure 
of tubercle on the smaller bronchi, not only will no dulness occur, 
but there will be an abnormally clear though shallow resonance 
over the affected lung.^ These alterations in the percussion-note 

1 See chap, v, pp. 63-67, of this treatise. 
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will be most perceptible in the clavicular and infra-clavicular 
regions ; and if doubts arise as to the existence of dulness on 
either side, recourse should be had to percussion, practised 
during full inspiration, and then during deep expiration. In 
the former case, if tubercles exist, the increase of resonance on 
the affected side will be slight as compared with that on the 
healthy side, whilst in the latter case the dulness will be far 
greater on the affected side than over the healthy, unaffected 
lung.i In all cases it is the difference of the percussion-note on 
the two sides of the chest, rather than the actual quality of the 
sound, which is indicative of subjacent disease. 

Auscultation xnny afford very valuable assistance, though in 
many instances it will fail altogether to do so, and in others, its 
indications will not suffice to establish the precise nature of the 
disease. Thus, when gray miliary tubercles, or a few isolated, 
3^ellow tubercles, exist in a quiescent state in the lungs, they 
will often fail to produce any appreciable auscultatory signs. 
Even Avhen they are present in somewhat larger quantity, the 
utmost auscultatory disturbance produced is slight deficiency 
and harshness of the respiration, with prolongation of the ex- 
piratory murmur, and jerking irregularity of the respiratory 
rhythm — signs which are not peculiar to phthisis, but are met 
with in bronchitis and other forms of disease. Therefore, it is 
only when they occur persistently, and are confined to one side 
of the chest, that they can be regarded as indicating the exist- 
ence of tubercle. To these, however, in some instances, must 
be added dry clicking, which is always suggestive of tubercular 
deposit, and imparts a dangerous significance to the jerking 
respiration and prolonged expiratory murmur. These signs are 
usually developed earliest, and are most marked in the supra- 
scapular, the supra-clavicular, and the infra-clavicular regions. 

When local pulmonary irritation is excited by the tubercular 
deposit, or by the condition of blood which has led to the deposit, 
the ausultatory signs of catarrh are superadded, viz., Aveakness 
or deficiency' of the healthy vesicular murmur, which is replaced 
by coarseness of respiration, with small bubbling rales and so- 
norous and sibilant rhonchi. In this, however, there is nothing 
pathognomonic of phthisis ; and it is only when these symptoms 
of bronchitis are persistent, and are almost confined to the apices 
of the lungs, being inaudible below the second intercostal space, 
and especially when they are confined to the apex of one lun^-, 
that their existence can be regarded as suspicious. Sometimes, 

1 For detiiiled precautions respecting the performance of percussion in 
these eases, see chap, v, pp. 56-60, of this treatise. 
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however, these sounds are accompanied by the grazing or crump- 
ling sound of pleural friction, which renders their true character 
apparent. 

When the deposit of tubercle is more extensive, and includes 
within it bronchial tubes of considerable diameter, the evidence 
is much more conclusive. If the tubes are filled with tubercle, 
there is almost entire absence of vocal resonance and of respi- 
ratory murmur over the affected part, and not unfrequently 
exaggerated breathing in the parts immediately adjoining; whilst 
if the air-passages remain pervious, hollow-sounding respiration 
and increased vocal resonance are met with. Further, if the 
deposit be extensive, and not merely limited to the apices of the 
lungs, the pulmonary consolidation leads to the transmission of 
the sounds of the heart and large vessels to a far greater extent 
than in health ; so that, if the right lung be principally aff"ected, 
the cardiac sounds may be more audible at the right than even 
at the left apex. But many conditions of the intervening lung- 
tissue serve to prevent this transmission of the heart's sounds, 
and therefore the mere absence of this sign is not valid evidence 
against the existence of tubercular consolidation, 

A systolic pulmonary murmur is often present in these cases 
at the second left sterno-costal articulation, resulting from pres- 
sure on the artery caused by the tuberculous deposit, and so is 
a jerking or interrupted murmur in the subclavian artery on the 
left side, and in the innominate artery on the right. None of 
these signs, however, if viewed alone, affords trustworthy evi- 
dence of tubercle. In many phthisical patients the pulmonary 
murmur is absent, and in many anjemic, non-phthisical persons 
it is present, while the subclavian and the innominate murmur, 
if not audible during tranquil respiration, may be developed in 
many healthy individuals by a few successive deep and forcible 
respiratory eff"orts.' 

It should, perhaps, be added that in the earlier stages of con- 
sumption more reliance can be placed on the altered quality and 

1 In order to ascertain the true significance of this subclavian sound, I 
carefully examined 100 healthy persons, who presented themselves for exam- 
ination with a view to life assurance. In 3 the murmur was strongly marked 
in both sides of the chest, and in 9 others on the left side of the chest during 
tranquil respiration ; in 19 it was temporarily induced on both sides, and in 
46 others on the left side of the chest by the forcible etibrt of blowing the 
spirometer, whilst in the remaining '23 it was not heard either during tran- 
quil or after forced resjiiration. The position of the left subclavian artery, 
which admits of its being compressed against the clavicle by the fully ex- 
])anded lung, explains the frequency of the occurrence of the sound in the 
left as compared with the right side. Of course it would be more likely to 
be i)roduced, and would prove a more persistent condition if the apex of the 
left lung were solidified by tubercle. 
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intensity of the respiration, and on the occurrence of jerking 
irregularity of rhythm, than on the existence of prolonged ex- 
piration or increased vocal resonance. Prolonged expiration, 
if unaccompanied by alteration in the quality of the respiration, 
may be a normal condition peculiar to the individual ; and vocal 
resonance is subject to so many variations as to be almost value- 
less if taken by itself as the basis for an opinion as to the con- 
dition of the lung. At the right apex increased vocal resonance 
can hardly be regarded even as suggestive of tubercle, unless it 
be excessive in degree or has succeeded to naturally vv^eak vocal 
resonance. 

2d stage, or stage of softening. — Many of the signs already 
described as characteristic of the first stage of the disorder now 
exist in an advanced degree of development, and a series of 
new auscultatory signs, referable to the softened tubercular de- 
posit, are met with for the first time. 

Insj)ection. — The eye at once notes an abnormal frequency 
of the breathing, a decided flattening or falling in of the chest- 
walls on the afiected side both above and below the clavicle, and 
great deficiency of local expansion, especially during forced in- 
spiration. 

Mensuration with the callipers shows a marked diminution 
in the size of the chest, both in its transverse and antero-pos- 
terior diameter, the decrease being referable in part to atrophy 
and interstitial contraction of the lung, and in part to retraction 
caused by firm pleural adhesions. 

Percussion in most instances elicits evidence of a wider spread 
and more intense dulness. 

Auscultation. — In addition to the phenomena discovered during 
the first stage of the disease, auscultation now announces the 
important fact of the presence of thin, irregular-sized bubbling 
rales, caused by the passage of the inspired air through the 
softened and liquefied tubercular deposit ; it further proves 
that coarse and hollow-sounding respiration exists over a more 
extensive surface than heretofore, or possibly that the respira- 
tory sounds have assumed a distinctly blowing character. Vocal 
resonance still remains extremely variable, and cannot be relied 
upon as a guide to the condition of the subjacent lung ; and the 
existence or non-existence of vocal fremitus is an equally un- 
certain indication, inasmuch as it is dependent upon the amount 
of pulmonary consolidation, and not upon the occurrence of 
softening. 

Zd stage, or stage of exeavation.-^Inspection reveals increasintr 
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rapidity of the respiration and extraordinary prominence of the 
clavicles, referable to the increasing depression or falling in of the 
supra-clavicular and infra-clavicular regions, consequent on the 
advancing tubercular disease and decreasing pulmonary expan- 
sion. Further, it sometimes makes us aware of the existence 
of a fluctuating impulsive movement in the upper intercostal 
spaces, occasionally on the right, but more frequently on the 
left of the sternum, caused in most instances by the action of 
the pulmonary artery or of the base of the heart, which has 
been brought Into unnatural contiguity with the anterior walls 
of the chest by the destruction of the intervening lung-tissue, 
but referable in some cases to the systole of the left auricle, as 
proved by the synchronism of the impulse with the diastole of 
the heart. 

Palpation makes us aware of a further decrease in the expan- 
sion of the upper part of the chest; of marked vocal fremitus 
when the cavity is large, superficially seated, and in free com- 
munication with the upper air-passages; and sometimes of rhon- 
chial and gurgling fremitus, or even of distinct fluctuation. 
Further, if, as sometimes happens, the disease exists principally 
in one lung, and that lung has shrunk considerably, and has 
dragged the heart along with it, palpation makes us aware of 
the fact that the heart is beating out of its proper place ; it also 
informs us. of any abnormal pulsation which may exist in con- 
sequence of the base of the heart or the left auricle or the pul- 
monary artery having been bi-ought into contact with the an- 
terior walls of the chest, as a result of an excavation in the 
intervening lung-tissue. 

Mensuration shows progressive diminution in the diameters of 
the upper part of the chest. 

Percussion varies greatly in its results, according to the vary- 
ing conditions of the vomicae, and of the tissues which lie between 
them and the chest-walls. If one or more small vomicae exist, 
filled in great measure by purulent secretion, or surrounded by 
tubercular deposit, or by consolidated lung-tissue, the sound, on 
percussion, will be absolutely dull; whereas, if the same cavities 
be empty and seated superficially, if their walls be thin and the 
pleural membrane be not thickened by plastic exudation, the 
dulness will be comparatively slight, or the sound may be even 
resonant, though of a shallow, amphoric character. If, again, a 
tolerably thick layer of healthy permeable lung-tissue intervenes 
between the chest-walls and vomicae partially filled with fluid or 
surrounded by tubercular deposit, gentle percussion may give 
rise to almost health}'- resonance, Avhile firm and forcible percus- 
sion will elicit the deepseated dulness referable to the vomicae 
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and the consolidated lung-tissue beneath. Large empty super- 
ficial cavities, with thin tense walls, yield an amphoric, and pos- 
sibly a cracked-pot resonance; whereas, when the walls of the 
cavity are thick or flaccid, or when a denser thickened pleural 
membrane, or a portion of consolidated lung-tissue intervenes 
between the cavity and the chest-walls, the sound elicited may 
be absolutel^^ dull, or it may be of a mixed dull and amphoric 
character. Except in rare instances of enormous superficial 
vomicae with thin tense walls, it is almost impossible to judge of 
the size of a cavity by the results of percussion, ifiasmuch as the 
condition of the thoracic parietes, the distance of the vomicae 
from the chest-walls, the variations in the relative proportion of 
air and fluid in the cavity, and the state of the intervening lung- 
tissue, offer insuperable obstacles to the formation of a sound * 
judgment on the matter. When an empty cavity with resilient 
walls is seated superficially, and has a free communication with 
the upper air-passages, forcible percussion will often elicit a 
cracked-pot sound, especially when the mouth is open, and all 
obstacle to the egress of air is thus removed. 

Auscultation. — Provided the cavity is tolerably empty, and in 
free communication with the upper air-passages, and that the 
sounds emanating from it are not masked by the intervention of 
a thick stratum of healthy permeable lung-tissue, the respiration 
will be heard of a holloAv, blowing, or even an amphoric and 
metallic character; and when the fluid contents of the cavity 
have accumulated sufficiently to rise above the level of the 
permeable bronchi which lead to it, large irregular bubbling 
rales or distinct gurgling, often of a metallic quality, may also 
be heard. In some instances well-marked metallic tinkling is 
produced by the cough, the respiration, and the action of the 
heart in large cavities which possess smooth, tense, sound-re- 
flecting walls. Vocal resonance varies greatly, according to the 
precise condition of the parts, and therefore" cannot be relied 
upon as evidence of the existence or non-existence of a cavity. 
If a vomica be partially filled with secretion, and the bronchi 
leading to it be obstructed, no vocal resonance may be heard* 
whereas, after the air-tubes have been cleared by coughino-, the 
resonance in one case may be nearly natural, in another simply 
feeble, and in yet another intensely loud, and of a bronchophonic, 
pectoriloquous, or amphoric and metallic character ; these dif- 
ferences being due to the varying conditions of the walls of the 
cavity, and to the freedom or otherwise of its communication 
with the bronchi. Well-marked pectoriloquy resultino- from a 
mere whisper is the form of vocal resonance most pathogiiomonic 
of tubercular exudation ; but in many instances it is not met 
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with, whilst, on the other hand, this and every other form of in- 
creased vocal resonance, though perhaps in a less intensely 
marked degree, may result from dilated bix)nchi, surrounded by 
hepatized, or otherwise consolidated lung-tissue. 

Small cavities, partially filled with fluid, and deeply seated in 
the lung, seldom produce signs characteristic of a vomica, but 
simply give rise to imperfect hollow respiration, occasional irreg- 
ular bubbling rales, and more or less modified vocal resonance 
— sounds which may originate in a large bronchus surrounded 
by consolidated lung. When, as often happens in cases of ex- 
tensive pulmonary excavation, the base of the heart is brought 
into contact with the anterior surface of the chest, causing pul- 
sation in one or more of the upper intercostal spaces, auscul- 
tation shows that the sounds of the heart are abnormally loud 
in that situation, and may be even louder, and apparently seated 
more superficially than at the fifth left interspace — the natural 
seat of the apex beat. Further, auscultation often announces 
the existence of intense systolic murmur at the second left 
sterno-costal articulation, and sometimes in the first and second 
intercostal spaces on either side, referable to the pressure of 
hardened lung-tissue or tubercular deposit on one or other of 
the hirger arteries. 

Succussion. — If a large cavity, possessing thin, tense, sound- 
reflecting walls, be seated superficially in the chest, and contain 
a moderate quantity of thin liquid secretion, a splashing noise 
may be elicited when the patient is forcibly and abruptly shaken. 
In a cavity of this description, placed under favorable conditions, 
even the action of the heart may sometimes give rise to this 
sound. 

Consumption is a malady which assumes various forms, and is 
associated with a variety of pathological conditions and distinct 
anatomical changes. It is a malady, therefore, beyond all others, 
remarkable for the great diversity of its symptoms in diflferenf 
cases, and for extreme variation in the course which it runs ; 
and as these differences are not associated with any particular 
stage of the tubercular deposit, but rather with peculiarities in 
the patient's constitution, and with the form which the malady 
assumes, it will be desirable to give a few sketches of the disease 
as it presents itself under diff"erent circumstances. In no other 
manner is it possible to convey an adequate idea of the com- 
plaint, or oO furnish such a connected history of its symptoms 
as shall aflTord a clue to its diagnosis. 

The heads under which I shall attempt to portray the disease 
are, 1st, the ordinary forms of chronic phthisis ; 2dly, the acute 
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forms of the complaint; and, 3(11 j, the latent or insidious forms 
of the disease. Its special diagnostic symptoms, and some of 
its more important cemplications, must be reserved for separate 
consideration. 

To begin, then, with the ordinary forms of phthisis. 

In many instances the earliest, and for some time the only 
symptoms of its approach are dyspepsia, Avith sick headaches, 
biliousness, loss of appetite, gradually increasing languor, and 
debility and depression of spirits. The patient feels unequal 
to his ordinary avocations, his nights are restless, and in the 
morning he rises weary and unrefreshed. After a time emacia- 
tion commences, the flesh becomes flabby, the countenance pale, 
tlie pupil of the eye dilated, and the conjunctiva of a pearl-like 
whiteness ; the hair falls, and in many instances the fingers be- 
come clubbed at their extremities and the finger-nails incurvated 
and adunc. Occasionally the patient suffers from weakness and 
huskiness of voice, soreness of throat, and tightness across the 
upper part of the chest, with dull aching fugitive pains about 
the collar-bones, or under one or both shoulder-blades, and al- 
though he has no running at the eyes or nose, he fancies he 
must have " caught cold," for he feels chilly and uncomfortable, 
and has a short, dry, hacking cough. This occurs principally 
on rising in the morning and on going to bed at night. At first 
the cough may be so slight as not to cause him any annoyance, 
or even to excite the apprehension of his friends ; it is regarded 
simply as a clearing of the throat, and appears to be occasioned 
by relaxation of the uvula, or by irritation of the pharynx, which 
in the early stage of phthisis is often rough, red, and covered 
with mucus. But after a time the cough increases in frequency 
and violence, recurs at intervals throughout the day, especially 
after exertion, and becomes attended by a scanty expectoration 
of ropy or glairy mucus, occasionally specked or tinged or 
streaked with blood. Little suspecting the cause of his ailment, 
he complains that he is short-breathed on going up stairs, and 
is soon exhausted by active exertion ; and the physician finds 
that his breathing is quicker, and the temperature of his body 
higher than natural, usually ranging from 99.5° to 102°, even at 
midday, and that his pulse is accelerated, especially towards 
evening, and very deficient in force. His face flushes on the 
slightest excitement, and particularly after meals, whilst, in 
some instances, febrile paroxysms, marked by alternate chills 
and heats by night, and by perspirations towards morning, form 
a cause of gradually increasing weakness and of serious annoy- 
ance and complaint. The bowels may act regularly, but more 
commonly are confined ; the tongue may be clean or more or 
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less coated, anrl the pulse weak or irritable, varying in fre- 
quency from 60 to 140 in the minute. The urine is at one time 
clear and pale, at another high-colored, scanty, and turbid, but 
it simply varies with the state of the system, and does not throw 
any light on the condition of his chest. The menstrual dis- 
charge may be natural in quantity and quality, or it may be ex- 
cessive in quantity, and may recur too frequently, but more 
commonly it is scanty or entirely suppressed, and replaced by 
profuse leucdrrhoea. Not unfrequently suppression of the 
monthly periods is the event from which the patient dates her 
illness. 

In another class of cases the symptoms do not differ greatly 
from those just described, except that they are unaccompanied 
by dyspepsia, and that in the earlier stages the febrile paroxysms 
are almost wholly absent. The appetite is fairly good, and 
nothing seems to disagree ; the bowels act regularly, the pulse is 
not much accelerated, the urine is clear and natural in appear- 
ance, and the patient sleeps quietly, unless disturbed by the 
cough. He is weak and languids and loses flesh ; but even when 
pressed for a full confession of his fe.elings, he will assert that 
there is not much amiss, and that were it not for occasional slight 
cough, huskiness of voice, and a sense of weakness and undue 
exhaustion after exercise, he should have no cause for complaint. 

In yet other cases, the patient, who is usually of a florid com- 
plexion, may consider himself in good health, when possibly, 
after some straining effort, he is suddenly attacked with profuse 
hemorrhage from the lungs, or af^er exposure to cold is seized 
with bronchitis, attended by blood-tinged or blood-streaked, 
frothy mucous expectoration. The only premonitory symptoms 
will probably have been occasional huskiness of voice, and an 
unusual desire to "clear his throat" on rising in the morning, 
more than ordinary exhaustion after taking active exercise, and 
a tendency to perspire on the slightest exertion. Even these 
symptoms will have failed to attract his attention, so that pointed 
and earnest inquiry has to be made before he will admit that he 
was at all out of health when the attack commenced. In these 
cases there is generally undue excitement of the circulation, with 
a quick and irritable pulse, feverish heat of skin, a chronic and 
undue elevation of the temperature of the body, which often 
reaches 103°, restlessness at night, and a frequent hard cough 
attended by pain in the chest. Sometimes, however, though the 
pulse be quick, the cough is unattended by pain, and there is 
entire absence of fever ; the difference apparently being referable 
to the existence or non-existence of bronchitis, or of inflamma- 
tion of the pulmonary tissue. 
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But whatever symptoms may have inaugurated the accession 
of the disease, its progress will depend in part on the amount of 
tubercle which has been deposited, in part on the nature of the 
patient's constitution and the precise form which the local changes 
assume, and in part on the judgment displayed in the treatment. 
Very commonly a large amount of tubercle is deposited in the 
first attack ; the intervening portions of lung are congested, 
there is considerable bronchial irritation, and the function of 
respiration is seriously interfered with. If this condition of lung 
occurs in a person of a hitherto unimpaired constitution, the 
more active symptoms may usually be subdued by judicious 
treatment, and considerable improvement may take place ; the 
cough may remain troublesome, and the patient will be short- 
breathed, and somewhat of an invalid ; but nevertheless he may 
gradually mend, and the symptoms of rapidly progressive disease 
may for a time be stayed. But if he be of a weakly constitution 
or strong scrofulous tendency, the disease will run on from bad 
to worse, notwithstanding any treatment which may be adopted. 
The tubercle will soften and break down into cavities, and while 
the disintegrated tubercular matter is being got rid of by expec- 
toration, fresh tubercles will be deposited, and the healthy lung- 
tissue will be still further encroached upon ; the bronchitic or 
pneumonic symptoms may be subdued for a time, but only to 
reappear after a brief interval, as fresh local irritation is excited ; 
the breathing becomes shorter and more oppressed, the cough 
more frequent and harassing, exciting sickness and rejection of 
food, and the expectoration pi'ofuse and of a purulent character? 
often streaked or mixed with blood. The complexion is usually 
pale, though the skin is hot, owing to the febrile excitement which 
prevails ; tlie lips are of a dusky yet pallid hue, or else of a 
brilliant red color ; the cheeks flush on the slightest occasion, and 
especially after food ; the pulse is much accelerated, and distinct 
febrile paroxysms, which commence with alternate chills and 
heats, and terminate in profuse sweating and great exhaustion, 
occur towards noon and again at night. Meanwhile the patient 
wastes, and becomes rapidly weaker ; the monthly periods cease, 
the nails become adunc, the fingers clubbed, the hair falls ; pain 
or stitch in the side, resulting from partial or local pleurisy, is 
of frequent occurrence ; hoarseness and partial loss of voice often 
supervene, arising from tubercular ulceration of the larynx, and 
diarrhoea sets in, occasioned by the same form of mischief in the 
intestines ; the tongue becomes extremely furred, or else clean, 
smooth and red ; aphthge make their appearance in the mouth 
and throat, the appetite fails, and sleep is only to be wooed by 
full and repeated doses of sedatives ; the integuments of the back 



PULMONARY CONSUMPTION. 



389 



become inflamed and sore, or even ulcerated, in consequence of 
the pressure to which they are subjected ; the features become 
sharp and collapsed, the feet and ankles swollen and oedematous, 
and as death approaches, slight wandering or delirium often 
occurs. Sometimes coma ultimately supervenes, and the patient, 
unconscious of his approaching end, sinks quietly and without 
a struggle ; in other instances the brain remains unaffected, and 
the mind is clear and collected ; the cough almost ceases, and the 
patient passes away in perfect tranquillity, almost as if asleep; 
in others, again, the mind remains unaffected, but for many days, 
if not for a longer period before death, the patient suffers con- 
stantly from a distressing sense of sinking and exhaustion, and 
is tormented with pains in the chest and bowels, oppressive short- 
ness of breath, and excessive diflSculty of expectoration, leading 
to frequent fits of suffocative dyspnoea, which renders the death- 
struggle extremely painful. 

The duration of the disease in the cases above described varies 
from a few weeks to six or eight months ; and from the time 
when the active symptoms commence the patient is a confirmed 
invalid. 

But in most instances the malady runs a much more pro- 
tracted course, and presents marked intermissions in its progress. 
In such cases the area of tubercular deposit at first is small, the 
tubercles are confined to a portion of the upper lobe, and the 
remainder of the lung is perfectly healthy, so that the respira- 
tory function is not seriously interfered with. Under these cir- 
cumstances, if the general health can be improved, and the pa- 
tient's system invigorated, the deposit of tubercles may be ar- 
rested ; those already deposited may remain in a quiescent state 
for years, or even throughout a tolerably long life, the irritation 
they cause may pass off", the cough and other symptoms will 
then subside, and the patient may recover a certain degree of 
health. Sometimes he regains full bodily vigor, but more com- 
monly he remains short-breathed, and liable to be affected by 
slight disturbing causes. Nevertheless, though somewhat of a 
valetudinarian, and prone "to catch cold," he is able to resume 
his ordinary avocations, and is regarded by his acquaintances 
as in tolerable health. Two pr more such attacks as these may 
occur at intervals of as many months or years, before any soft- 
ening of the tubercles takes place ; the system rallies quickly 
after each attack, and the patient recovers more or less com- 
pletely ; though as each attack results in a fresh crop of tuber- 
cles, it leaves the lungs less equal to carry on their respiratory 
function, and the general health more seriously impaired. At 
length the deposit reaches the limit which is compatible with 
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even feeble health ; the general poAver of the system fails, the 
tubercles soften, cavities are formed, the patient expectorates a 
large quantity of puriform matter, suffers greatly from hectic 
fever, has frequent attacks of diarrhoea, sweats profusely at 
night, becomes rapidly emaciated, and sinks, as in the former 
case, after a few months of suffering. 

Sometimes, again, the course of the disease is somewhat differ- 
ent. The tuberculous deposit is not extensive, and there is very 
little bronchitic complication, so that, as in the former case, 
suflficient healthy lung-tissue remains to carry on respiration in 
a tolei-ably efficient manner ; but the tubercles are of the soft, 
yellow variety, and speedily soften and break up into vomicae. 
The expectoration therefore becomes purulent, and is often 
streaked with blood ; hectic fever supervenes, and the patient 
loses flesh and strength. But, notwithstanding the stetho- 
scopic signs and general symptoms of far-advanced disease, 
there are indications which, to the practised observer, denote 
the possibility of the patient's rallying. The respiration is not 
so quick nor the pulse so much accelerated as in rapidly pro- 
gressive phthisis. There is not the same burning heat of skin, 
or the same amount of perspiration, and the aspect of the pa- 
tient is not expressive of much anxiety or of fatal constitutional 
disturbance. Accordingly, after a time, if the tone of the sys- 
tem be judiciously upheld, and no fresh deposit of tubercle take 
place, the tubercular matter already deposited may be expecto- 
rated and got rid of, or may cease to excite local irritation ; 
the cough may subside, the night-sweats cease, the appetite re- 
turn, the patient may regain flesh, and in great measure recover 
strength. In this case, as in the former, there may be intervals 
of months or even years, during which the patient may enjoy 
comparatively good health, and in some instances the patient 
may at length shake off" his tendency to the disease, so that no 
further deposit of tubercle may take place, and practically the 
disorder may be regarded as cured. But in most cases the 
symptoms recur at a future period, and each attack, being ac- 
companied by fresh tubercular deposit and destruction of lung- 
tissue, leaves the patient less able to recruit his health and 
strength. At length, if relapses continue to recur, the time 
must ultimately arrive when the amount of deposit in the lung, 
or the breaking down of its tissue, will be such as to render the 
due continuance of respiration impossible, and then the patient 
"Avill fall into a decline," or, in other words, the disease will 
run its fatal course in much the same manner as in the former 
instance. But it should be clearly understood that, notwith- 
standing the more formidable character of the physical signs 
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and general symptoms, recovery may take place from the earlier 
attacks as perfectly as when the tubercles do not soften and 
break down ; and that if the deposit of tubercle has not been 
extensive, the patient may regain his health, and may live many 
years, nay, may attain to a fairly advanced age, even after 
several vomicae have been formed. 

^ 2. Under the title of Acute Phthisis, two distinct forms of 
disease are usually comprised — the one resembling ordinary 
phthisis in many of its symptoms, and remarkable chiefly for the 
severity of the constitutional disturbance, and the extreme ra- 
pidity of its course ; the other more nearly allied in its general 
characters to a low type of irritative fever, accompanied by con- 
gestive pneumonia. They both run their course in from three 
weeks to three months from the time when the patient was sup- 
posed to have been in good health, and unless caution be exer- 
cised, they are both apt to be mistaken for some other form of 
malady. 

The first variety, which is connected with extensive deposition 
of yellow tubercle, or else with tubercular infiltration of the 
lungs, is usually ushered in by severe rigors, followed by anxiety 
of countenance, heat of skin, the temperature often rising to 104° 
or 105°, a quick, irritable pulse, a short, hard cough, and con- 
siderable oppression of the breathing. There is pain and tight- 
ness across the chest, and a sense of heavy aching in the shoulder- 
blades. In the course of a few hours the cough is accompanied 
by frothy mucous expectoration often specked with blood, but 
before many days have elapsed the tubercles begin to soften, the 
character of the sputa is altered, and they become muco-purulent, 
or even purulent. At the same time the feverish heat of skin 
which marked the first invasion of the disease is replaced by 
alternate "chills and heats," and by the profuse perspirations 
which characterize hectic fever; the anxiety of the countenance 
increases ; the skin is of a pallid yet dusky hue ; the pulse be- 
comes more rapid, the cough more frequent, the breathing more 
hurried and more oppressed, and the lips and face livid ; the 
brain sympathizes with the general distress, and wandering or 
low muttering delirium ensues, especially at night. So matters 
go on from bad to worse, until, after the lapse of a few weeks, 
the oppression of the breathing becomes excessive, the sensation 
of depression and exhaustion extreme, the skin is constantly be- 
dewed with a clammy perspiration, a vesicular eruption of su- 
damina makes its appearance, emaciation progresses rapidly, the 
pulse can hardly be counted, the tongue becomes dry, the teeth 
are covered with sordes ; and after a few days more of extreme 
restlessness and of constantly impending suffocation, the patient 
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usually lapses into a state of coma or of semi-consciousness, at- 
tended with muttering delirium, and so gradually sinks. In some 
instances yellow tubercles are found after death extensively dis- 
seminated throughout the lungs; there are numerous small cavi- 
ties resulting from the softening of isolated tubercular masses, 
and much of the intervening lung-structure is extremely con- 
gested, and oftentimes consolidated by inflammatory exudation. 
In other cases large portions of the lung-structure are thoroughly 
infiltrated with tubercle, which in some parts is seen in a soft- 
ened state, and in others has been expectorated, and has thus 
given rise to the formation of cavities, or so-called vomica. 

The physical signs which are met with in these cases are by 
no means characteristic, and can be interpreted correctly only 
by constant reference to the general symptoms. There may be 
deficiency in the expansion of the chest, dulness on percussion, 
and increased vocal fremitus, but not necessarily at the apices 
of the lungs; the respiration may be weak or deficient in some 
spots, coarse and exaggerated, or hollow-sounding, and faintly 
metallic in others; whilst in others, again, the respiratory mur- 
mur may be overpowered or replaced by loud rhonchi, and ir- 
regular-sized, bubbling rales. 

The true character of the disease which has produced these 
signs may generally be diagnosed if due caution be observed. 
The only malady with which it is likely to be confounded is 
pneumonia ;* and between the two disorders there are many 
well-marked points of diff"erence. In the tubercular disease the 
intensity of the constitutional disturbance is out of all propor- 
tion greater than the apparent amount of chest affection ; the 
disease occurs equally on both sides of the chest, and is sel-: 
dom accompanied by much pain or catching of the breathing; 
there is absence of marked and limited dulness on percussion, of 
true pneumonic crepitation, and of the intensely metallic tubu- 
lar breathing and sniffling bronchophonic resonance of the voice 
which characterizes pneumonic consolidation, Avhilst, on the other 
hand, the depressed aspect of the patient, the profuse perspira- 
tions, the intense prostration, the gradually increasing but dif- 
fused dulness on percussion, and the occurrence of large irregu- 
lar bubbling, and other signs of pulmonary excavation, point 
clearly to tubercular consolidation and excavation as the cause 
of all the mischief. 

The second variety is connected with the deposit of innumera- 
ble gray miliary tubercles. Its symptoms resemble those which 

1 In making this statement I exclude the hypothesis of cancerous and 
other malignant deposits in the lungs. 
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characterize the first variety, except that there is often an ab- 
sence of cough and of purulent or muco-purulent expectoration, 
and that the feverish symptoms thereby acquire a greater prom- 
inence. If cough is present, it is usually very slight, and hardly 
attracts attention ; and the sputa, if any exist, are scanty, and 
consist of little more than frothy mucus. 'But the fever is con- 
siderable, the elevation of the temperature of the body persis- 
tent and very great, often ranging from 102° to 106°; the nerv- 
ous depression extreme ; the breathing is excessively short and 
oppressed, the lips and face are livid, and the whole surface of 
the body is of a dusky hue, and usually bathed in perspiration. 
In short, the general symptoms are those of low remittent fever 
attended by congestive pneumonia, rather than those which are 
usually regarded as characteristic of pulmonary consumption. 

After death, the lungs are found extremely congested, and 
everywhere studded with innumerable gray semi-transparent 
miliary tubercles, sometimes so minute as to be scarcely visible; 
but there are no softened tubercles, and no vomicae. 

The physical examination of the chest gives little more than 
negative results. There is no observable difference in the size 
or expansion of the chest on the two sides, nor in the intensity 
of the vocal fremitus, nor in the sound elicited on percussion, nor 
in the vocal resonance, nor in the sounds produced by cough or 
respiration. There is great acceleration of the breathing, and 
there may be slight harshness and unevenness of the respiratory 
murmur, and occasionally a few rhonchi or a few small rales; 
but there are no large bubbling rales, there is no fine crepita- 
tion, no tubular breathing, no sniffling bronchophonic resonance 
of the voice, and no marked and limited dulness; indeed, the 
dulness on percussion, if any exists, is extremely slight, and is 
met with equally on both sides. 

Thus the physical signs, which vary little from day to day, 
show the fallacy of the opinion that pneumonia is present, and, 
if duly weighed in connection with the persistent elevation of 
temperature^ and the other general symptoms, can hardly fail to 
lead to a correct diagnosis. If the oppression of the breathing 
be not due to pleurisy or pneumonia, it must be referable to 
bronchitis or phthisis. But the intense heat of the sk\x\, the 
comparative absence of rales and rhonchi, the almost entire 

' The temperature in pneumonia often rises to 104° or 105° ; but it attains 
its maxinuini elevation at from the third to the sixth day of the attack, after 
which it falls with tolerable rapidity and regularity, unless a fresh attack of 
pneumonia or pleurisy be set up— an event which may be discovered by a 
stethoscopic examination. On the other hand, the elevation of temperature 
in cases of acute phthisis is remarkably persistent. 
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absence of sputa, and the complete absence of muco-purulent ex- 
pectoration as the malady progresses, conspire to prove that the 
malady is not bronchitis, and, therefore, that it must be of a 
tubercular character. In some of these cases of acute phthisis, 
the stomach is irritable, and vomiting occurs ; in others, symp- 
toms resembling those of meningitis arise, and in a few diarrhoea 
supervenes ; but, if the disease runs a rapid course, these symp- 
toms, with the exception of delirium, are seldom met with in a 
marked degree. Even emaciation is not a constant symptom, I 
have seen several patients die of acute phthisis in St, George's 
Hospital, partly suffocated by the enormous crop of tubercles in 
their lungs, and partly poisoned by the noxious quality of their 
own blood, whilst as yet no emaciation had taken place. Indeed, 
their bodies after death were not only plump, but had large 
quantities of fat stored up in the omentum and other parts, 

3. The latent or insidious forms of phthisis present a remark- 
able contrast to those last described. They are characterized 
by persistent mental and physical depression, and by an absence 
of fever and of the more prominent symptoms of pulmonary dis- 
ease. The patient feels low and weak and depressed, but is 
utterly at a loss to account for his illness. His complaint is of 
general lassitude and weariness, of inability to fix his attention, 
and of being unequal to much exertion ; but he has little or no 
cough, no pain in the chest, no feverish heat of skin — no 
symptoms, in short, to direct attention to the real seat of mis- 
chief, and being more or less dyspeptic, he usually imagines that 
"it is all stomach." His friends, probably, consider him nerv- 
ous and hypochondriacal, and rally him on his indolence and 
lowness of spirits ; but the physician observes signs of loss of 
health, which he justly attributes to deepseated and serious mis- 
chief. He remarks that his patient's aspect is unhealthy; his 
pupils dilated, the conjunctivfe of a pearl-like color, the skin un- 
usually pale, the muscles flabby, the extremities often cold, and 
the pulse feeble — not necessarily much accelerated ; he learns 
by inquiry that the appetite is impaired, the digestion weak, his 
sleep disturbed and unrefreshing ; and together Avith these sisjns 
of general functional derangement and impaired constitutional 
power, he notes a tendency to emaciation, acceleration of the 
breathing, and an occasional slight bark or short dry hacking 
cough after exertion. The cough probably is slight, and has 
escaped observation, so that the patient will deny its existence ; 
and it often remains so slight throughout the Avhole course of the 
disease, as not to form a subject of complaint. Thus the patient 
will go on for months, suffering, as it is thought, from nervous 
debility, becoming gradually thinner, but otherwise without 
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material change in his symptoms. At length he finds himself 
short-breathed and unable to go up stairs without panting : he 
perspires on the slightest exertion ; experiences chills down the 
spine, followed by burning heat of the palms of the hand, and 
not unfrequently by perspirations at night ; his appetite becomes 
more than usually capricious, the liver disordered and the 
stomach irritable, so that sickness and vomiting occur; the 
bowels are disturbed ; and, after a time, griping pain in the belly 
and obstinate diarrhoea set in. For weeks, or even months, this 
may persist, in spite of ordinary remedies; and even when it is 
controlled by appropriate treatment, it is apt to recur as soon 
as the medicines are discontinued. Meanwhile emaciation pro- 
ceeds somewhat rapidly, the legs are apt to become oedematous, 
profuse exhausting perspirations alternate with the diarrhoea, 
pains occur from time to time in the chest, the breathing becomes 
more oppressed, aphthous ulceration occurs in the mouth and 
throat, the appetite fails, and the patient sinks. In many 
instances these symptoms are found associated with amyloid de- 
generation of the tissues. 

In another class of cases the symptoms at first do not difi'er 
materially from those just described, but after a time severe ab- 
dominal pain occurs, accompanied by sickness and irregularity 
of the bowels ; there is gradually increasing distension of the 
belly, caused partly by the effusion of lymph and serum into 
the abdominal cavity, and partly by flatulent distension of the 
bowels; and there are great tenderness on pressure and severe 
febrile excitement. Those symptoms which are due to ulcera- 
tion of the glandular structure of the intestines, and a tubercu- 
lous condition of the peritoneum with chronic peritoneal inflam- 
mation consequent thereupon, may be brought more or less under 
the influence of treatment, and thus maf-run a longer or shorter 
course ; but their occurrence is commonly the sign for the -com- 
mencement of uncontrollable diarrhoea, rapid emaciation, hectic 
fever, and other symptoms which bring the patient rapidly to 
the grave. 

In yet another class of cases the symptoms resemble those 
above described, except in the occurrence of fistula in ano. The 
cough is just as slight, the nervous and physical depression as 
great, am\ emaciation is also well-marked ; but diarrhoea is a far 
less prominent feature, and appears to be replaced by the dis- 
charge fi'om the fistula. Sometimes, indeed, a harassing cough 
or a troublesome diarrhoea may coexist with a fistula in ano ; 
but in the cases of latent phthisis new under consideration, 
neither the cough nor the diarrhoea assume any importance 
unless the discharge from the fistula is checked. Nor need they 
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do SO even then ; for if the patient's health and strength be im- 
proved, and the tendency to further mischief arrested, the dis- 
charge may be stopped and the fistula cured without any fear of 
untoward consequences : but if, on the contrary, the discharge 
be checked while the constitutional disorder is still progressing, 
severe cough or profuse sweating will be excited, or diarrhoea 
will set in and the malady will assume the more ordinary fea- 
tures of pulmonary consumption. 

In some instances of latent phthisis there is almost entire 
absence of cough from first to last ; in others there is slight 
cough throughout, but it never becomes a prominent symptom ; 
and in others, again, it may be scarcely noticeable until the 
diarrhoea is checked, or the fistula in ano cured, when it often 
proves extremely troublesome, and the case assumes the ordinary 
characters of pulmonary consumption. In either case tubercles 
may be found in the lungs after death in every stage of devel- 
opment and degeneration, the absence of cough being in no 
degree attributable to the paucity of tubercular matter in the 
lung, or to any particular stage of its development, but rather 
to the absence of pulmonary irritation resulting from the local 
determination elsewhere set up, by the irritation of the fistula 
in ano, or by tubercular deposits in the glandular structure of 
the bowels and of the ulceration occurring there. 

The general character of the sj^mptoms of consumption will 
be obvious from the description already given of the malady, 
but their special features require careful consideration. Cough 
is one of the earliest symptoms, and in some instances is pecu- 
liar and characteristic ; it is generally unpreceded and unatten- 
ded by running at the eyes and nose, is rarely paroxysmal, and 
at first is dry, being due to sympathetic irritation of the larynx, 
and hence it is often supposed to be a nervous or stomach cough, 
or is referred to relaxation of the throat. At first it occurs 
chiefly if not exclusively in the early morning, but, as the mal- 
ady proceeds, it is observed during the day, and especially after 
exertion, or on any change of temperature. After a time, it 
ceases to be dry, and is accompanied by more or less expecto- 
ration ; it recurs at short intervals throughout the day, is espe- 
cially troublesome at night and in the morning, is often very 
severe, and not unfrequently gives rise to vomiting, especially 
when it occurs soon after a meal ; but, in exceptional cases, it 
is extremely slight throughout the whole course of the disease, 
and is not attended by expectoration ; whilst in others in which 
the disease arises in sequel of bronchitis, it is attended by ex- 
pectoration from the date of its invasion. The expectoration 
is at first scanty, thin, colorless, and transparent, somewhat 
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resembling saliva or gum-water ; or it may be of a grayish color, 
and more or less frothy. After a time, the thin, colorless sputa 
lose some of their transparency, and are seen to contain specks 
of opaque matter, which gradually subside and form a deposit 
resembling the sediment in barley-water, or else remain suspended 
by the more ropy portions of the secretion, and float as streaks 
in the transparent mucous fluid. If the expectoration be at 
first grayish colored and frothy, it gradually becomes less 
aerated, more glairy and more tenacious ; loses its purely gray 
color, and is seen to be mixed with specks or streaks of an opaque 
white or bufi" color, and not unfrequently with specks or streaks 
of blood. 

As the malady progresses, the character of the sputa changes 
again ; they gradually become opaque, of a whitish or yellowish 
hue, and are coughed up in more distinct and more homogeneous 
masses; sometimes they form ragged pellets of a yellowish-white 
color, somewhat resembling boiled rice in appearance, which sink 
or else partially float in a colorless semi-transparent, ropy, non- 
aerated mucous fluid; and at others they are accompanied by 
very little of this mucous fluid, but form larger masses of a buff 
or yellowish-green color, flocculent in appearance, yet perfectly 
smooth in outline, which do not easily coalesce, but remain per- 
fectly distinct, and separate from one another if expectorated 
into a vessel containing water. These sputa have been termed 
nummular, from their assuming the flat, circular form of a piece 
of money. 

At a still later stage of the disease the sputa assume an ash- 
gray color, become perfectly purulent and homogeneous, and 
are coughed up in smooth, roundish pieces, which run together 
and form one mass if expectorated into a dry vessel, or sink, 
being perfectly free from admixture with air, if expectorated 
into water. None of these forms of sputa, however, are per- 
fectly characteristic of phthisis. The boiled-rice sputa — the 
thin, semi-transparent sputa with a deposit resembling barley- 
water, and the opaque, circular, nummulated sputa are those 
which are most distinctive ; but they all occur occasionally in 
chronic bronchitis, and therefore cannot be relied upon as evi- 
dence of consumption. 

In certain instances, sometimes through a period of many 
years, pieces of calcareous matter are expectorated, varying in 
size from that of a pin's head to that of a pea or a small bean ; 
and in hardness, from that of soft gritty matter up to that of a 
urinary phosphatic calculus. Sometimes these harder concre- 
tions are branched, being moulded in the minute subdivisions of 
the bronchi. They all indicate a retrocession of the tubercle at 
the spot where they are formed, but not necessarily a subsidence 
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of the disease, which oftentimes is advancing steadily in other 
parts of the lung at the very time when these concretions are 
ejected. In other instances branched fibrinous concretions are 
expectorated, formed either by the coagulation of blood in the 
smaller bronchi, or else by exudation from their surface.^ This, 
however, is exceedingly rare. 

The quantity of expectoration varies greatly in different cases, 
and also at different periods of the disorder. Sometimes it is 
profuse throughout the greater part of the attack ; in other in- 
stances it is scanty at one period, and profuse — suddenly profuse, 
as if from the evacuation of a vomica — at another; and in others, 
again, it is comparatively insignificant in amount throughout, 
although large cavities are found in the lungs after death. In 
exceptional cases it is altogether absent, the sputa being swal- 
lowed, as they constantly are by children. 

The taste of phthisical sputa is at first saline and disagreeable, 
but at a later period it is often sweet, owing to the formation 
and presence of sugar; its odor is ordinarily faint and nauseous — 
not fetid, unless mortification of some portion of the respiratory 
apparatus has taken place, when it becomes nauseous in the ex- 
treme, and acquires what is known as the gangrenous odor. 

The microscopical appeai-ance of phthisical sputa varies ac- 
coiding to the source whence they are derived. Before the 
tubercles have softened, or before the softened tubercular matter 
has found its way into the bronchi, the expectoration is derived 
from the mouth, and from the congested and inflamed mucous 
lining of the bronchi. It then consists, 1st, of salivary fluid 
with epithelium from the mouth; and, 2dly, of epithelium from 
the trachea, bronchi, and air-cells, blood corpuscles, mucous cor- 
puscles, exudation cells, and pus globules. But when the soft- 
ened tubercular matter has made its way into the air-passages, 
the products of disintegration of the lung and the tubercle are 
' found mixed with the matters already mentioned. They con- 
sist, Istly, of pus globules and exudation cells in large numbers, 
tubercle corpuscles, oil globules, saline crystals, amorphous 
earthy material, and pigmentary matter — the products more 
especially of disintegration of tubercle ; and, 2dly, fragments of 
the curly yellow elastic tissue of the lung, capillary vessels, and 
blood corpuscles — the products of the disintegrated pulmonary 
tissue. These fragments of lung-tissue often afford the earliest 
obtainable evidence of the existence of tubercle, and in the ab- 
sence of symptoms of pneumonic abscess may be reirarded as 
almost a distinctive characteristic of phthisical sputa. In every 

1 See ante, pp. 324, 326. 
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instance, but especially in obscure cases and in tbe earlier stages 
of ihc disease, the discovery of the curly elastic fibre of the 
lung is most important, as it removes all doubt as to the nature 
of the disorder, and imparts a significance to symptoms which 
might othervi^ise be regarded as trivial, and not requiring active 
medical interference.^ 

Spitting of blood is often one of the earliest, and is certainly 
one of the most frequent symptoms of phthisis. It may vary 
from a mere speck or streak of blood, to an ounce, a pint, or 
even a larger quantity; and in some instances it proves rapidly, 
if not immediately fatal, producing instant suffocation, or killing 
indirectly after a few days by exhaustion. Seldom, indeed, 
does consumption run its course without spitting of blood to a 
greater or less extent ; but fatal hemorrhage, as the result of 
tubercular ulceration, is an event of very rare occurrence. The 
cause of this is, that the larger vessels resist ulceration in a re- 
markable degree, and before complete erosion of their qoats has 
taken place, clots usually form in their interior, and the circu- 
lation through them is arrested. Dr. Walshe names 81 per 
cent, as the proportion of cases in which spitting of blood to a 
greater or less extent occurs, and he reports having met with 
two instances of rapidly fatal hemorrhage amongst 131 analyzed 
cases. My own experience leads me to affirm, that, if the ob- 
servation be confined to adults, and if cases of acute and rapidly 
fatal phthisis be excluded from the calculation, spitting of blood 
to a greater or less extent occurs in every instance; and it also 
/warrants my asserting that fatal hemorrhage is far less frequent 
than is represented by Dr. Walshe's numbers. I have only met 
with seven such cases, though I have seen many hundreds of 
deaths from phthisis.^ In children profuse haemoptysis is even 
less frequent. 

1 Thanks to Dr. Fenwick, the discovery of minute fragments of pulmonarj' 
tissue by the microscope is no longer the tedious and uncertain process which 
it was formerly. The mode of proceeding which he has suggested is as fol- 
lows : A portion of suspected sputa should be mixed with an equal quantity 
of a solution of caustic soda containing fifteen grains to an ounce of distilled 
water, and should then be boiled for two or three minutes with the view of 
dissolving all the particles capable of solution by the soda. The boiling 
being completed, three or four times its bulk of distilled water should be 
added gradually to the mixture, which should then be poured into a conical- 
shaped glass, and set aside to deposit any insoluble matter. If any lung- 
tissue exists, it will be found in the fluid which is in contact with the sides 
of the conical glass near its bottom. 

2 1 have seen several patients, supposed to be phthisical, die suddenly of 
hemorrhage from the lungs; but post-mortem examination has revealed the 
existence of an unsuspected aortic aneurism, from which, and not from tu- 
berculous ulceration, it was proved that the hemorrhage took place. 
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Spitting of blood very commonly takes place at the outset of 
the disease, and recurs at longer or shorter intervals throughout 
its progress. In most instances the blood is small in quantity, 
and only specks or streaks the sputa ; but sometimes, especially 
in florid persons, profuse hemorrhage is the first or earliest no- 
ticed symptom. This has led to the erroneous impression that 
spitting of blood occasionally gives rise to consumption. The 
blood is usually of a florid, red color, not unfrequently of a 
brick-red hue, and sometimes, though rarely, except in the later 
stages of the complaint, of a venous tint. As the disease ad- 
vances, it is ejected more frequently, and in rather larger quan- 
tity, forming small clots ; and it is more commonly met Avith in 
the expectoration of males than in that of females,^ and in that 
of adults than in that of children. When it is ejected in large 
quantity, the blood is frothy from admixture Avith air. 

When the hemorrhage is very profuse, it tends to serious ob- 
struction of the breathing, and possibly may thus accelerate the 
progress of the tubercular disease ; but in smaller quantity it 
may act beneficially by relieving the local congestion, and it 
certainly does not hasten the fatal termination of the disorder. 
Even when very profuse, it does not necessaril}^ shorten life. 
It may take place once, and may not recur, or it may take place 
frequently without producing permanent ill effects. A gentle- 
man, whose mother was phthisical, and who died of consumption 
at the age of fifty-six, had coughed up almost yearly during the 
last thirty- three years, and sometimes two or three times a year, 
blood varying in quantity from a few ounces to more than a 
pint, and yet, until the last two years of his life, he had enjoyed 
good health during the intervals of the attacks. Such cases as 
these, however, are quite exceptional. In some instances the 
outpouring of blood into the air-passages, in connection with 
phthisis, gives rise to the production of pulmonary apoplexy ; 
but this occurrence also is rare — so rare that it was met with 
only eight times amongst the 517 consumptive patients exam- 
ined in the dead-house of St. George's Hospital during the ten 
years ending December 31st, 1850.^ 

From what has been already stated, it is obvious that the 
prognosis of spitting of blood in consumptive cases must be some- 
what uncertain. Ordinarily, little fear need be entertained of 
a fatal issue, unless the hemorrhage be very profuse ; and even 
then the chances are immensely in favor of temporary recovery. 

1 This is contrary to Louis' observation. He reports that spitting of blood 
is more frequent in females than in males, in the proportion of three to two. 
Dr. Walshe's experience coincides with mine in reference to this matter. 

2 See " Decennium Path.," p. 66. 
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The most unfavorable signs are persistent frequency and irrita- 
bility of the pulse, and chronic elevation of the temperature of 
the body, which indicate considerable constitutional disturbance 
and undue excitement of the circulation. In such cases a very 
cautious opinion should be given; for when once a severe attack 
of bleeding has occurred, profuse hemorrhage is apt to take place 
at some future date. This at least is the result of my observa- 
tion. In each of the seven rapidly fatal cases which I have met 
with, profuse bleeding had previously taken place from the 
lungs.* 

Pain in the chest, especially acute pain, is rarely an attendant 
on the early stages of consumption, but a dull aching uneasiness 
under the clavicles or the shoulder-blades is one of its most con- 
stant symptoms. As the disease advances, pain — sharp pain, 
though not very acute or catching — is often experienced in the 
chest, caused sometimes by simple pleurodynia, or by the mor- 
bid changes going on in the lung, but in most iiistances by local 
attacks of dry pleurisy. They differ from the pains which ac- 
company bronchitis, in being felt in the side, or in the back, or- 
under the shoulder-blades, rather than under the sternum, and. 
in being aggravated by inspiration almost as much as by cough- 
ing, which alone produces much pain in bronchitis. 

Difficulty of breathing is by no means a frequent symptom.. 
When it does occur in any marked degree, it is not referable to- 
unmixed phthisis, but to some coexistent mischief, such as heart 
disease, pleurisy, pneumonia, bronchitis, or pulmonary emphy- 
sema. In one case which fell under my care at St. George's 
Hospital, dyspnoea occurred to a frightful extent, and was found 
to be referable to rapidly developed and extensive emphysema 
of the lung.^ 

But though difficulty of breathing is not observed except on 
active exertion, acceleration of the breathing is a constant and 
most valuable diagnostic symptom. It is one of the earliest in- 
dications of consumption, and in the absence of heart disease, 
and of any bronchltic, pneumonic, or pleuritic complication, it 
serves as a tolerable index to the extent of tubercular mischief. 
Even when the patient is at rest, and appears to be breathing 
tranquilly, the fi-equency of the respirations will prove to be 
above the normal standard, and on the slightest exertion may 
rise to a degree which is quite inconsistent with a healthy chest. 

1 For further particulars respecting haemoptysis, see ante,, chap, ii, pp^ 
269-276. 

This case, which is most interesting in a pathological point of view, is 
reported in the " Trans. Path. Soc. of London," vol. xi, p. 15. 

2« 
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Their frequency bears a marked relation to the state of the pulse, 
and consequently, in many instances, to the severity of the feb- 
rile symptoms ; but when the lungs are extensively occupied by 
tubercles, the respiration is very frequent, although there be 
little febrile excitement. 

Febrile symptoms are seldom observed in the very earliest 
stage of the disorder, unless it occurs in an acute form ; but they 
begin to show themselves at a somcAvhat later period, and in the 
second and third stages assume the form which is recognized as 
hectic. Sometimes, however, in chronic cases they are not 
well-marked, even after cavities have been formed in the lungs. 
They usually commence with chilliness, followed by burning heat 
of skin, the temperature of which very commonly reaches 104° 
or may range as high as 106°, and then by profuse perspiration ; 
and this train of symptoms, which constitute a perfect paroxysm, 
may occur at noon, and again towards evening. More com- 
monly, however, they occur only at night, and the perspiration 
continues until early morning. The paroxysm is often imper- 
fectly developed, the shivering being slight, though the perspi- 
ration is profuse, and not unfrequently the sweatings take place 
even when no distinct cliilliness has been previously experienced. 
Indeed, at an advanced stage of the disorder perspirations break 
out whenever the patient falls asleep, and are extremely copious 
and enfeebling. No symptom is more remarkable or more dis- 
tressing than these colliquative sweats in phthisis, and no source 
of drain on the system appears to be more exhausting. Thus, 
it usually happens, that when the perspirations are profuse, and 
persist in spite of treatment, the case runs on rapidly to a fatal 
termination. 

Emaciation is one of the most striking and characteristic 
features of consumption, and one which is always present, un- 
less the disease has run a rapid course, and has cut off the 
patient ere time enough has elapsed to admit of wasting taking 
place. Not unfrequently it is the symptom which first attracts 
notice, and excites the apprehension of ^he patient and his 
friends. Referable, without doubt, to the general cachexia and 
to the mal-nutrition consequent thereupon, it often commences 
while the cough is as yet trifling, and before loss of appetite, 
diarrhoea, or perspiration have set in. When these sources of 
waste are superadded, it progresses with increased rapidity. 
The fat which is stored up in the body disappears, the cellular 
tissue shrinks, the muscles waste, even the heart decreases in 
weight, and the whole body becomes rapidly thinner and lighter. 
The only structure which appears to withstand the general loss 
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of volume is the tongue, which even up to the time of death does 
not materially diminish in size. 

There are exceptions, however, to this law of Avaste. In acute 
and rapidly fatal phthisis the patient is sometimes suffocated 
before emaciation has taken place ; and in certain chronic cases I 
have seen patients die Avhilst as yet plump, although cavities had 
long existed in the lungs. But in these latter cases the 
patients, although consumptive, have not succumbed to phthisis, 
but have been carried off by inflammation of the lungs, acute 
bronchitis, or some other disorder. 

As a general rule, emaciation progresses least rapidly when 
the appetite remains good. It should be clearly understood, 
however, that the mere amount of food taken does not afford a 
trustworthy clue to the rapidity of its progress, for excessive 
wasting will often occur while nourishment is being taken in 
large quantity ; and in other cases it will proceed slowly, even 
though food be eaten sparingly. So, again, it will sometimes 
go on more rapidly in persons who are free from the ordinary 
symptoms of dyspepsia than in those who are troubled Avith 
flatulence, acid eructations, and other signs of indigestion. 
The fact appears to be, that it is regulated more by the mode 
in which the whole process of assimilation is performed, than it 
is by the quantity of food taken, or by the occurrence or non- 
occurrence of mere stomach derangement. My own impression 
is, that it is closely connected with the extent of tuberculization 
of the mesenteric glands. Be this as it may, emaciation, though 
not necessarily proportioned to the extent of pulmonary disease, 
and not even a necessary accompaniment of it, is, when it ex- 
ists, a very trustworthy guide. It is always an alarming symp- 
tom of disease; and when it occurs without any apparent cause, 
coincidentally with shortness of breath, acceleration of the pulse, 
and a slight, hacking cough, it may be regarded as almost con- 
clusive evidence that tuberculization is making havoc in the 
lungs, and probably is implicating the mesenteric glands. 

Sore throat is a symptom experienced by many consumptive 
patients long before pectoral mischief has declared itself; and 
as the tubercular disease progresses, it becomes a serious aggi-a- 
vation of the patient's sufferings. The affection now referred to 
is not the aphthous ulceration frequently met with in the later 
stages of consumption, but congestion of the mucous membrane 
lining the posterior fauces, the pharynx, and the larynx, accom- 
panied by a diseased condition of the follicles, and a morbidly 
increased secretion of viscid mucus. It is an affection analogous 
to that known as the "clergyman's sore throat," and is espe- 
cially prone to occur in persons between the ages of twenty and 
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forty who are weak and cachectic, and whose digestive organs 
are out of order. It gives rise to a constant soreness or uneasy 
sensation in the throat, a frequent inclination to swalloAv, and 
repeated hawking to clear the throat, which, after a time, re- 
sults in the ejection of a small quantity of viscid, opaque mucus. 
It is often confined to the posterior fauces or pharynx, and in 
such cases begins and ends as a "relaxed sore throat;" but 
when it extends to the epiglottis and larynx, it produces more 
or less huskiness or hoarseness. How far this affection is con- 
nected with the deposit of tubercle in the diseased follicles of 
the lining membrane is a point on which different opinions are 
entertained ; and it is probable that the truth lies between the 
theory which denies that tubercle is ever secreted by those fol- 
licles, and that which refers the disease invariably to the deposit 
of tubercle in the follicles. * Certain it is, on the one hand, that 
the aff'ection is met with and permanently got rid of in persons 
who, though weakly and dyspeptic, are not consumptive ; and, 
on the other, that in some instances enlarged follicles may be 
seen filled with a matter closely resembling tubercular matter. 
Further, it is certain that in persons who, in the earlier periods 
of their illness, have suff"ered from this form of sore throat, the 
more distinct tubercular aff'ection of the larynx, hereafter to be 
described, is apt to arise at a later period. 

The pulse affords an early, and therefore an important indica- 
tion of consumption. In exceptional cases it may not range above 
60 or 70 in a minute throughout the whole course of the disease; 
but more commonly it rises to 80 or 90 at an earh' period, and 
as the malady advances may number 120 or 140. A pulse con- 
stantly above 80 in a person who is short-breathed, and has a 
slight hacking cough, is always suggestive of tubercular disease, 
however stout and otherwise healthy he may appear, and this 
more especially if the temperature of the body usually exceeds 
the normal standard ; and a confessedly phthisical patient, whose 
pulse is habitually very quick and weak, has little chance of 
amendment. 

The digestive organs sometimes remain in tolerable order, and 
the appetite, though capricious, is not materially impaired; but 
niore commonly the appetite fails, and the digestive organs are 
disturbed to a greater or less extent, even in the earlier stage of 
the disease; and at a more advanced period the disturbance is 
very serious. At first there are pain and tenderness at the epi- 
gastrium, increased after food, together with nausea and occa- 
sional vomiting; the bowels are costive or extremely irregular, 
and small aphthous ulcerations occur in the mouth. As the 
disease advances, tuberculization of the mesenteric glands and of 
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the glandular follicles of the bowels occurs, the abdomen becomes 
tender on pressure, ulceration of the bowels takes place, and 
diarrhoea sets in, accompanied by extremely offensive evacuations, 
sometimes mixed with blood; nausea and vomiting after food 
become more frequent, and the mouth and fauces are apt to 
become sore and extensively aphthous, so that deglutition is 
rendered painful and difficult. This, at least, is the ordinary 
course of the disease ; but experience has proved that extensive 
tubercular ulceration of the bowels may be going on although 
constipation exists, and although there be no pain in the abdo- 
men, no nausea or vomiting, and no tenderness on pressure. Any 
considerable increase in the temperature of the body which is not 
accompanied by an accession of pectoral mischief, or by other 
obvious cause, gives fair ground for suspecting that abdominal 
mischief is going on. In some instances peritonitis is suddenly 
set up, and occasionally, though rarely, ulceration of the bowel 
terminates in perforation and the escape of fecal matter into the 
abdominal cavity. In this case excruciating pain occurs in the 
abdomen, collapse ensues, and the patient usually sinks in a few 
hours. ^ 

Diarrhoea is of common occurrence, and is a symptom of grave 
significance in doubtful cases of consumption. Oftentimes, in- 
deed, it serves as an index to the true nature of symptoms about 
which some doubt may have been previously entertained. The 
diarrhoea of phthisis is not an ordinary looseness of bowels, nor 
is it due to ordinary causes; it has a special origin, and is marked 
by several peculiarities. It is troublesome but not painful; it 
is very persistent, and is seldom amenable to ordinary remedies ; 
it is apt to recur ; and it is not usually accompanied by the 
furring of the tongue, and the sickness and vomiting which at- 
tend other forms of diarrhoea. Hence its character may be rec- 
ognized after a few days' observation; and when, in a person 
suffering from cough, the bowels, which previously have been 
costive, become habitually relaxed, and the looseness assumes 
the characters above mentioned, there can be little doubt as to 
the true significance of the cough, or as to the nature of the 
coexisting constitutional malady. If any doubt exists it may be 
solved by observing the temperature of the body, which in these 
cases is persistently above the natural standard, and usually 
ranges from 99.5° to 104°. 

' A patient in whom this complication arose was admitted under my care 
into St. George's Hospital on the 21st of December, 1859. For full particu- 
lars of the case, which was remarkable for the entire absence of diarrhoea and 
other abdominal symptoms during life, see "Trans. Path. Soc. of London," 
vol. xi, pp. 103-4. 
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The tongue is sometimes clean, at others coated; but Avhen 
ulceration of the bowels is going on, it is oftentimes clean, red, 
and beef-steaky in appearance, and not unfrequentlj ulcerated 
or aphthous. Its condition, however, does not throw any light 
on the progress of the pectoral disease. 

The urine in the earlier stages of the complaint is sometimes 
normal, but more commonly it is remarkable for the rapid vari- 
ations in its character. At one time it is clear, pale, abundant, 
and of low specific gravity ; in a few hours, or on the following 
day, scanty, high-colored, and possibly loaded with lithates. 
When the disease is more advanced, it generally contains an 
excess of lithic acid, and is often turbid. Albumen is not usu- 
ally one of its constituents, though a minute quantity may be 
detected in it from time to time, referable to temporary conges- 
tion of the kidneys. In a certain proportion of cases, however, 
it is more constantly present, owing to the existence of tuber- 
cular or other disease of those organs. 

The monthl}^ periods may continue regular almost to the last, 
and the discharge natural both in quantity and quality. More 
commonly, however, the menses are very profuse or else very 
scanty at the commencement of the disease, and cease as soon 
as the symptoms of consumption are more fully developed. In 
some instances they cease at the very commencement of the 
malady, and their sudden cessation is referred to by the patient 
as the cause of all her subsequent illness; indeed, the apparent 
connection between their suppression and the setting up of pec- 
toral disease is sometimes so remarkable, that many Avriters on 
consumption have referred to cases under the title of amenor- 
rhoeal phthisis. It is almost needless to add, that the term is 
an improper one, the phthisical symptoms being in no wise ref- 
erable to the stoppage of the monthly discharge, but rather 
connected with the morbid condition of the system, which led 
to its cessation. In many of these cases leucorrhoea is a promi- 
nent symptom. 

The external and superficial glands are especially liable to 
become the seat of tubercular deposit in children, and form 
knotty SAvellings, which greatly disfigure the patient. In adults 
they are raixdy enlarged. When the enlarged cervical glands 
suppurate, as they often do, the pectoral symptoms are usually 
quiescent; and it is a rare occurrence to find active mischief in 
the chest coexisting with tubercular suppuration in the neck. 
Indeed, glandular enlargement, though symptomatic of tubercu- 
losis, and sometimes coexisting with phthisis pvtlmonalis, can 
hardly be regarded as a symptom of that disease. On the con- 
trary, though indicative of a scrofulous disposition, it seems to 
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act as a derivative, and to be in some measure antagonistic to 
tubercular deposition or suppuration in the lungs. 

The fingers and nails undergo a change which requires special 
notice ; the more so as diagnostic imptjrtance has been attached 
to it. Sometimes, in the earlier stage of the disease, but more 
commonly when emaciation has proceeded to some extent, the 
last joint of the fingers enlarges, their tips shrink and diminish 
in size, and the nails become remarkably convex and adunc. 
The ends of the fingers thus acquire a peculiarly rounded or 
clubbed appearance. There cannot be a doubt that this change 
of form is very remarkable, and is observed to a greater or 
less degree in most cases of phthisis ; but, nevertheless it cannot 
be regarded as distinctive. In several healthy, middle-aged, and 
elderly persons, I have seen this condition of the fingers strongly 
developed, and in some consumptive patients it does not occur 
even up to the last hour of their existence. 

So, also, in regard to falling of the hair, which is a symptom 
of great frequency in consumptive cases. It Is sometimes ob- 
served at the very outset of the disease, and is a common cause 
of complaint long before the patient or her friends suspect the 
nature of the malady which is impending ; but in certain instances, 
and more especially when the disease runs a chronic course, 
unaccompanied by much sweating, the hair is retained until the 
last. 

Dropsical swelling of the extremities is not of frequent occur- 
rence ; indeed, its absence is rather remarkable, when we con- 
sider the impoverished condition of the blood, and the serious 
impediment offered to its circulation through the lungs. Never- 
theless, the feet and ankles are apt to become puffy and swollen 
towards evening, especially at the close of the disease, so that 
the occurrence of such swelling may be regarded as of evil au- 
gury. But, except in the later stage of the complaint, and to 
the extent just described, I believe that oedema does not occur 
simply as the result of the conditions above referred to. In 
certain instances the legs become anasarcous, as a result of co- 
existing disease of the kidneys; in others, in consequence of 
feebleness of the heart, dependent on fatty degeneration of its 
tissue; whilst, in certain cases, one or both of the lower extremi- 
ties become excessively swollen and anasarcous, in consequence 
of embolism or of the coagulation of blood in the veins. In this 
latter event, if phlebitis be present, the swelling is attended with 
more or less pain in the course of the veins. 

Sometimes a red line makes its appearance on the gums, and 
is regarded by many persons as very distinctive of the tubercu- 
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lar cachexia.^ My own observation, however, inclines me to be- 
lieve that it is seldom developed in the earlier stages of the dis- 
ease, when alone its presence would be of practical value in a 
diagnostic point of view, and that it sometimes accompanies de- 
rangement of the stomach when no tubercular mischief exists. 
Under these circumstances its occurrence, though suggestive of 
consumption, cannot be viewed as declaratory of the disease. 

The functions of the brain are seldom interfered with to any 
great extent. Slight wandering at night, or on waking out of 
sleep, is often observed towards the close of the disease; but, 
even in such cases, the mental powers remain unimpaired during 
the day. Indeed, the perceptive faculties oftentimes acquire 
unwonted vigor, and the imagination is unusually active. Some- 
times, however, violent delirium sets in, or the patient passes 
into a state of muttering delirium, and then becomes comatose. 
In these cases, if the irritation results from the deposit of tuber- 
cle in the brain, or in its investing membranes, a rapidly fatal 
issue may be anticipated. If, on the other hand, there is reason 
to believe that the delirium has been caused, as sometimes hap- 
pens, by injudicious and depressing treatment, the prognosis 
would be less unfavorable, inasmuch as the mischief may then be 
overcome by appropriate remedies. 

A strange waywardness of temper usually marks the disease 
throughout. The patient is at one time irritable and depressed ; 
at another placid and singularly hopeful, maintaining up to the 
last a delusive hope that the malady will be subdued. So unac- 
countable is the apparent hopefulness in many instances, that 
it might almost be supposed referable to an anxiety on the part 
of the patient to deceive herself and her friends as to the actual 
state of the case. But the absence of this feature in other 
forms of complaint which are equally lingering and equally fatal, 
proves that some different explanation must be sought, and 
stamps it as a characteristic of consumption. 

The complications of phthisis pulmonalis have been already 
alluded to. Pleurisy, pneumothorax, pneumonia, bronchitis, and 
spitting of blood, which are some of the more important, have 
been discussed under their respective heads, and ulceration of 
the bowels has been briefly described in the present chapter. 
But there are yet others which require further consideration. 
Amongst these may be mentioned chronic tubercular inflamma- 
tion of the epiglottis, larynx, and trachea, tuberculization of the 
bronchial glands, and irritation and inflammation of the brain or 
its membranes consequent on the deposit of tubercle. 



1 See " Lancet," Oct. 8th, 1859. 
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It has been already stated, that hoarseness and partial loss 
of voice are apt to supervene in the course of pulmonary con- 
sumption. They are due to congestion and inflammation of the 
epiglottis and larynx, arising in consequence of local tubercular 
mischief, and when once established, they are apt to continue 
in a chronic form, and not unfrequently increase gradually in 
intensity. Sometimes this alteration of the voice is slight, and 
does not occur until the pectoral disease is far advanced ; at 
others, it is observed very early in the attack, and becomes a 
prominent symptom soon after the commencement of the catar- 
rhal symptoms, by which the invasion of the disease is marked. 
Many writers have alluded to cases of this kind under the title 
of "Laryngeal Phthisis," and have implied, if they have not 
actually affirmed, that tubercular mischief may occur in the 
larynx, giving rise to symptoms of the so-called laryngeal 
phthisis, without the existence of any tubercular disease in the 
lungs. This, how^ever, is not the fact. The tubercular deposit 
in the lungs may be more or less extensive, and the pectoral 
symptoms may be developed to a greater and less degree, but 
the so-called laryngeal phthisis never runs its course without 
the coexistence of tubercular disease of the lungs. In short, 
there is no such disease as laryngeal phthisis. The chronic 
inflammation or tubercular ulceration in the larynx often met 
with is merely an accessory to or an accidental complication of 
phthisis pulmonalis. 

The laryngeal symptoms, however, are somewhat peculiar, 
and impart an entirely new complexion to the complaint. They 
are characterized by an alteration in the force and quality of the 
voice and cough, and by pain, tenderness, and a sense of dry- 
ness, pricking, and constriction over the larynx. At first there 
is simply occasional huskiness and "cracking" of the voice, 
which disappears after a forcible "hemming" or "clearing of 
the throat," but gradually more permanent hoarseness and par- 
tial loss of voice supervene, with a muffled and cracked sound 
on coughing — the cough being frequent and accompanied by a 
scanty mucous expectoration. As the disease proceeds, and the 
vocal cords are destroyed by ulceration, the voice degenerates 
into a hoarse or a squeaking whisper; the breathing in chronic 
cases becomes markedly stridulous : and the cough, which is 
constant, and attended by the expectoration of a large quantity 
of thin, frothy mucous or muco-purulent fluid, sometimes tinged 
or streaked with blood, produces a strangely mixed hoarse and 
stridulous sound. Yet with all this evidence of local mischief, 
there is seldom much febrile excitement, and at first, not unfre- 
quently, very little pain or difficulty of breathing. 
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If tho epiglottis remains free from mischief, there is no dys- 
phagia, but when, as often happens in the latter stage of the 
disease, it becomes inflamed or ulcerated, each attempt at swal- 
lowing may give rise to a paroxysm of suffocative dyspnoea and 
spasmodic cough, the liquid which the patient was in the act of 
swallowing being rejected through the nose as well as through 
the mouth. This, however, is not always the case, as post-mor- 
tem investigations have clearly proved that the epiglottis may 
be ulcerated, and, nevertheless, there may be no difficulty of 
swallowing. 

Sometimes, though rarely, portions of the cricoid and arytge- 
noid cartilages become detached during the process of ulcera- 
tion, or cretaceous deposits, which have formed in the larynx, 
become loose, giving rise to excessive cough and a sense of im- 
pending suffocation. In most instances these hardened masses 
are ejected Avith expectoration during a violent fit of coughing, 
but occasionally they pass into the "trachea, and occasion great 
local irritation and an aggravated attack of dyspnoea. Death 
commonly takes place, as in uncomplicated cases of pulmonary 
consumption ; but occasionally it results fi-om paralysis of the 
glottis, induced by the extension of ulceration, or from spasm 
excited by the passage of foreign matters into the diseased 
larynx. After death, the congested mucous membrane of the 
larynx often exhibits a granular appearance; the edges and 
laryngeal surface of the epiglottis are found ulcerated, or ulcers 
are discovered in the ventricles of the larynx, or between the 
epiglottis and the chordie vocales ; the laryngeal muscles are 
wasted and often softened, and portions of the cartilages are 
sometimes ulcerated and necrosed. In many instances ulcera- 
tions exist in the upper part of the trachea, but seldom give 
rise to any marked symptom ; in others false membrane is found 
effused into the larynx and upper part of the trachea,^ and oc- 
casionally ulceration perforates the larynx and extends into the 
oesophagus, giving rise to excessive difficulty of swallowing. So 
common is ulceration in some part of the upper air-passages, 
that Louis reports having met with it in the epiglottis and larynx 
in one out of every five consumptive patients whom he examined 
after death, and in the trachea in no less than one out of everv 
three patients. 

1 A case in which this occurred, and in which tracheotomy h'ad to be per- 
formed, is at present (Nov. 7th, 1861) in St. George's Hospital, under the 
care of my colleague, Dr. Bence Jones. The patient, u man named Kent 
in Fuller Ward, ejected through the opening pieces of false membrane an 
inch and an inch and a half in length, and about the breadth and thickness 
of a quill pen. 
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When 'tlie larynx is affected it is often difficult to diagnose 
the mischief in the chest, inasmuch as the mischief in the upper 
part of the air-passages obscures the sounds obtainable through 
the stethoscope. The general symptoms, however, are suffi- 
ciently characteristic; and when, in addition to hoarseness and 
partial loss of voice, there are present the peculiar laryngeal 
cough, with thin frothy miico-purulent expectoration, semi-strid- 
ulous respiration, niglit sweats, emaciation, and other of the 
ordinary symptoms of consumption, there can be little doubt as 
to the true nature of the malady, however masked the chest 
symptoms may be. If, however, any doubt remains as to whe- 
ther the stridor and other symptoms of laryngeal affection may 
not be referable to aneurismal pressure or to malignant or other 
disease of the larynx, recourse may be had to the laryngoscope. 
By its aid the physical condition of the larynx can be readily 
ascertained, and all questions as to the existence of laryngeal 
disease set at rest. 

The prognosis of the disease is always unfavorable, from the 
fact already mentioned, that the laryngeal mischief is accompa- 
nied by tubercular deposit in the lungs. Generally, Avhen 
hoarseness and aphonia have set in, the progress of the case is 
rapid, and the patient does not survive beyond a few months. 
Nevertheless, as with other forms of tubercular disease, its course 
may be almost indefinitely protracted. A consumptive patient 
at present under my care has suffered from hoarseness, partial 
loss of voice, and occasional pain and constriction in the larynx 
for a period of seven years, and at the present time is again 
rallying from an attack which for some weeks threatened to ter- 
minate fatally. 

Tuberculization of the bronchial glands sometimes occurs 
when the lungs are free from tubercular deposit, but more com- 
monly, it is associated with pulmonary disease, being merely a 
complication of that disorder. Like other scrofulous affections 
of the lymphatic system, it is specially prone to arise in chil- 
dren, and may be regarded as an exceptional occurrence in adults. 
Insignificant in many instances in clinical importance, it is some- 
times so extensive as to give rise to symptoms far outweighing 
those produced by the coexistent pulmonary disease. Thus a 
congeries of tuberculized bronchial glands may form a large, 
hard, and. irregularly lobulated mass in the chest,' Avhich will 
compress, and may ultimately produce ulceration and perfora- 

1 In the Ciiso of Henry Truton, aged twenty-five, who was admitted under 
my care into the King's Ward of St. George's Hospital, on November 13th, 
1861, a mass of tnberciilous bronchial glands was found, which weighed 
more than two ounces. 
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tion of the adjacent structures, giving rise to the various local 
and physical signs of mediastinal tumor, and sometimes to symp- 
toms which may be mistaken for croup. Twice I have been 
called in consultation to decide upon the propriety of perform- 
ing tracheotomy in cases of supposed croup, when the symptoms 
during life, which were subsequently corroborated by post-mortem 
examination, convinced me that the mischief was due simply to 
a mass of enlarged bronchial glands pressing upon the trachea 
just above the bifurcation of the bronchi. A similar case, the 
particulars of which will be found in the post-mortem and case- 
book in the museum of St. George's Hospital, came under my 
observation in the year 1861. In each instance I was enabled 
to decide against the existence of croup, by observing that the 
stridor accompanied expiration rather than inspiration, and to 
diagnose the true nature of the malady by finding this peculiar 
respiration accompanied by dulness on percussion between the 
scapulae, and b}'^ symptoms indicative of a scrofulous habit of 
body, and by an absence of all evidence of any other form of 
disease capable of producing the stridulous expiration. 

Tubercle, when deposited in the bronchial glands, is prone to 
undergo degeneration and softening, just as it does in other 
parts of the body,^ and sometimes it becomes the seat of cre- 
taceous transformation. When the enlarged glands suppurate, 
the softened tubercular matter may make its way by ulceration 
into a bronchus, or into the trachea, and may then be expecto- 
rated, or it may even open into the oesophagus, and occasion 
more or less difficulty of swallowing. In either case the exca- 
vated gland may give rise to the physical signs of a vomica. 

It is needless to detail the local symptoms of mechanical origin 
produced by enlarged bronchial glands, as they are identical 
with those occasioned by other intrathoracic tumors.^ Suffice 
it to say that swelling of the superficial veins of the neck or 
chest occurring in a child, when accompanied by lividity of the 
lips, puffiness of the face, oedema limited to one side, or affect- 
ing both sides of the neck and chest, constitute a train of symp- 

1 A case in which this softening occurred was admitted under my care in 
St. George's Hospital, on May 6th, 1861. The child Harriet Bennett, aged 
four, was sent into the hospital as a case of croup with a view to operation, 
but as the stertor was almost confined to expiration, and there wa* abundant 
evide nee of scrofulous disease, I did not consider it a case of croup, hut re- 
garded the symptoms as attributable to the pressure of a mass of bronchial 
glands on the trachea. After death this was found to be the case, and it was 
discovered further that this scrofulous mass had softened and formed an ab- 
scess which had burst into tlie trachea (See " Hospital museum Post-mor- 
tem and Case Book " for 1861.) 

* They are fully discussed in the section rehxting to that subject. 
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toms which are extremely suggestive of the disease under dis- 
cussion, and that when to these symptoms are superadded 
dysphagia and ringing, paroxysmal cough, stridulous breathing, 
hectic, and emaciation, there can be no reasonable doubt as to 
the nature of the malady. It may be added, that whereas aneu- 
rismal and other intrathoracic tumors are of extreme rarity or 
almost unknown in children, bronchial gland tumors are of 
somewhat common occurrence. Therefore, if pneumonia or bron- 
chitis be not present, the presence of labored respiration in 
children, attended by greatly prolonged expiration, and dulness 
of percussion between the scapulge, affords sufficient grounds 
for suspecting the existence of enlarged bronchial glands. 

The general symptoms vary greatly, according to the degree 
to which the enlarged glands press on the surrounding structures, 
and to the amount and stage of the tubercular mischief in the 
lungs.- Ordinarily the patient's face is pale and anxious, the 
breathing hurried, often labored, and sometimes stridulous ; there 
is frequent cough, which is harsh, dry, ringing, and paroxysmal, 
when referable to pressure on the trachea or bronchi, or to irri- 
tation of the vagus or recurrent nerves, but hoarse, loose and 
non-paroxysmal, when due principally to tubercular mischief 
in the lungs. If the patient be a child, there will be little or no 
expectoration throughout, inasmuch as the softened tubercular 
matter will be swallowed; whereas if the patient be an adult, 
the sputa will be catarrhal, muco-purulent, or purulent, accord- 
ing to the stage at which the lung disease has arrived. Some- 
times cretaceous matter from an enlarged bronchial gland may 
be discovered in the expectoration. If the tuberculous mass 
causes pressure on the trachea or bronchi, or irritation of the 
recurrent nerve, not only will the breathing be stridulous, but 
violent paroxysms of suffocative dyspnoea may arise, accompa- 
nied by lividity of the surface, extreme anxiety of countenance, 
and cold, clammy perspiration. If there be pressure on and 
subsequently ulceration of the oesophagus, there will be gradually 
increasing difficulty of swallowing, and ultimately extreme dys- 
phagia, with a sense of soreness or pain on attempting to swal- 
low. The ordinary symptoms of pulmonary consumption Avill 
be gradually superadded to these, according as mischief in the 
lungs is more and more developed. 

Thus, then, it will be seen that in the earlier stage of the dis- 
ease there is no positive evidence of enlargement of the bronchial 
glands, and that inasmuch as the signs to which this malady 
gives rise are simply those of pulmonary irritation and local 
pressure — signs which may be produced by any intrathoracic 
tumor — the diagnosis of enlarged bronchial glands is extremely 
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difficult ; indeed, it can only be a matter of inference from the 
absence of symptoms indicating the existence of other forms of 
mischief, which are equally liable to be accompanied by the 
development of tumors causing pressure on the structures Avithin 
the chest. In adults, therefore, in whom intrathoracic tumors 
of all sorts are apt to arise, the diagnosis must necessarily be 
very uncertain. But when, as is commonly the case, this form 
of disease is met with in children, the diagnosis is less difficult 
and less uncertain, for the reason that in them no other form of 
mischief is liable to occur capable of exciting many of the symp- 
toms oi'dinarily attendant on this affection, and that percussion 
between the shoulders elicits dulness referable to the enlarged 
glands so much more readily than it does in adults. 

The last complication of pulmonary consumption which re- 
quires special notice is inflammation of the brain or its investing 
membranes, due to the local irritation of tubercular deposit. 
Tubercles may occur in the nervous centres, independently of 
tubercular mischief in the lungs; and by reference to Dr. Cham- 
bers's analysis of the post-mortem examinations in St. George's 
Hospital it will be found that they did so in five cases which 
proved fatal during the ten years ending December, 1850. But 
more commonly this form of mischief is associated with tubercular 
disease in the lungs, and forms one of the many complications 
which are apt to arise during its progress. It is especially prone 
to occur in childhood. The first symptoms which attract atten- 
tion are unusual peevishness and irritability of temper, restless- 
ness at night, and grinding of the teeth during sleep. Shortly 
the patient complains of headache and occasional giddiness, the 
scalp is hot, and there is aversion to light and noise ; febrile ex- 
citement ensues, with constipation and obstinate vomiting, and 
the countenance becomes distressed and anxious. After the lapse 
of a few hours, or possibly a few days, the headache increases in 
severity, the pulse becomes irregular, delirium is apt to occur, 
especially in adults, and twitchings of the face or actual convul- 
sions take place, followed in many instances by squintino-, and 
by more or less hemiplegia or general paralysis. The pupils, 
which at first were contracted, eventually dilate, the delirium 
ceases, and extreme drowsiness or actual insensibility supervenes 
and this may endure for periods varying from a few hours to ten 
days, or even longer, varied only by occasional convulsions. 
Sometimes the delirium is violent and boisterous, more commonly 
of a quiet character, and occasionally the cerebral disturbance 
does not result in true delirium, but rather in a peculiar lo^^s of 
mental power, which renders the patient speechless, and gives a 
dull, meaningless expression to his countenance. He seems to 
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understand what is said to him ; but after gazing at the speaker 
for a few moments, deliberately turns his head away, without 
attemping to speak or give an answer to any question which may 
be put to him. 

The prognosis in these cases is extremely unfavorable. Not 
only is there in most instances coexistent disease in the lungs 
sufficient of itself to prove eventually fatal to the patient, but 
even temporary recovery from these attacks of delirium is rare. 
Cases, indeed, are met with occasionally in which the symptoms 
seem to betoken tubercular mischief in the brain or its mem- 
branes, and in which nevertheless the cerebral distui bance grad- 
ually subsides, and the patient regains the full possession of his 
faculties. But more commonly, notwithstanding occasional re- 
missions, the extreme drowsiness or stupor, or actual coma, con- 
tinue to a greater or less extent, and the patient sinks after a 
few days, or, at all events, within a fortnight or three weeks. 

It should, perhaps, be stated, that during these attacks the 
chest symptoms sometimes remain in abeyance to a great extent, 
and, on the other hand, that constipation, which so frequently 
is an attendant on cerebral disorders, is seldom met with when 
head symptoms occur during the advanced stage of phthisis, in 
which ulceration of the bowels so commonly prevails. These 
facts are both important, as, if not borne in mind, they might 
be apt to mislead. 

It will be obvious, from what has been already stated, that 
the diagnosis of pulmonary consumption must be a matter of ex- 
treme uncertainty to a person unpractised in conducting a phys- 
ical examination of the chest. Not only may the general symp- 
toms of phthisis be obscure, but bronchitis, pneumonia, or pleu- 
risy may be present, and mask the true nature of the disorder. 
On the other hand, it may not be without a certain degree of diffi- 
culty even to the most experienced auscultatox ; for in the earlier 
stages of the disease there is no one sign by which the existence 
of tubercle is clearly indicated, and the general symptoms may 
each one separately accompany bronchitis, pneumonia, or pleu- 
risy ; nay more, when refei'able to the presence of tubercle, they 
may be complicated, and masked by the existence of either of 
those forms of disease. And thus it happens, that if great care 
be not exercised in conducting the examination of the chest, and 
much caution observed in drawing inferences from the signs 
observed, an incorrect conclusion will be arrived at. In short, 
the physical signs alone are oftentimes as insufficient as the 
general symptoms to form trustworthy data for an opinion; and 
the existence of consumption is only to be established by a care- 
ful inquiry into the history of the patient, by a jealous investiga- 
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tion into the general symptoms, and by a comparison of those 
symptoms with the physical signs which are revealed by an ex- 
amination of the chest. 

Bronchitis is the disease with which phthisis is most liable to 
be confounded, and it may be well, therefore, to place in a tab- 
ular form the salient diagnostic features of the two diseases. 



Incipient Phthisis. 

The cotigh commences gradually 
without fever, and without the run- 
ning at the ej'es and nose which char- 
acterize an ordinary '^cold" 

The cough is generally dry and hack- 
ing for some time after its commence- 
ment. 

The expectoration is often specked 
or streaked with blood. 

Pain. — There is seldom much pain 
in the chest, and rarely any fixed 
pain. When pain does occur,- it is 
usually of a dull, aching character; is 
met with in the sides or under the 
collar-bones or the shoulder-blades ; 
and is not usually aggravated by 
coughing. 

The morbid sounds are usually con- 
fined to the upper lobe of the lung, 
and are often confined to one side 
of the chest ; they are very persistent, 
and even, if met with on both sides 
at first, are apt to subside partially or 
wholly on one side, whilst they con- 
tinue, or even increase on the other. 



Bronchitis. 

Tlie cough commences suddenly, 
and is usually ushered in by feverish- 
ness and running at the eyes and nose. 

The cough is accompanied by expec- 
toration almost from the first. 

The expectoration is not tinged or 
mixed with blood. 

Pain. — There is almost invariably 
pain or tightness or uneasiness under 
the breast-bone ; but rarely any pain 
in the sides, except immediately after, 
and as a result of coughing. 



The morbid sounds usually predomi- 
nate in the lower lobes, and exist 
equally in both sides of the chest ; 
they are of temporary duration, and 
subside gradually and equally on both 
sides of the chest. 



For the sake of those who are commencing the investigation 
of diseases of the chest, it may be desirable to point out certain 
combinations of symptoms which are always suggestive of tuber- 
cular disease of the lungs, and should therefore lead to more 
than usually careful inquiry. Foremost amongst them is obsti- 
nate cough, commencing gradually, without any runnino' of the 
eyes or nose, or pain in the chest — a cough which at first was 
dry and hacking or attended by scanty expectoration, and has 
persisted in spite of ordinary remedies. If a person who gives 
such an account as this of his cough admits that one or more of 
his relatives have been delicate, asthmatic, or consumptive; that 
he has experienced dull, aching pain about the collar-bones and 
upper part of the chest ; that the cough and expectoration have 
gradually increased, and are most troublesome at night or to- 
wards morning ; that on one or more occasions the sputa have 
been mixed or streaked or specked with blood ; that he has lost 
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strength and flesh, and has become short-breathed on going up 
stairs — the general evidence of early phthisis will be complete, 
though it will require confirmation or refutation by means of a 
physical examination of the chest. So, too, if emaciation has 
occurred without obvious cause, and especially if it is accompa- 
nied by any of the general symptoms just -riientioned, or by 
night-sweats, or by hoarseness which is not connected with a 
syphilitic taint, and does not speedily subside under treatment, 
the gravest suspicion of consumption may be entertained, and a 
careful examination of the chest is necessary. So, again, if 
obstinate diarrhoea occurs, and in spite of ordinary remedies 
and careful dieting, persists for months with scarcely any inter- 
mission, and especially if it is not accompanied by much coating 
of the tongue, or by sickness or other signs of biliary derange- 
ment, but on the contrary is attended by a red, glazed, orbeef- 
steaky tongue, and by more or less abdominal tenderness on 
deep pressure, the case is calculated to excite a suspicion of 
consumption — a suspicion which would amount almost to- a cer- 
tainty if the diarrhoea were attended by even the slightest cough, 
or by loss of flesh or shortness of breath. In like manner, 
chronic peritonitis occurring in an adult is almost always con- 
nected with the presence of tubercle, and renders imperative a 
close investigation of the state of the chest. Under any of these 
circumstances, a slight flattening of the chest-walls or deficiency 
of expansion at the summit of one or both lungs, a de-^rease in 
the vital capacity of the chest, the occurrence of more or less 
dulness on percussion in the clavicular, infra-clavicular, or supra- 
scapular regions, with a harshness or feebleness of the respira- 
tory murmur, an irregularity or jerkiness in its rhythm, the 
existence of prolonged expiration, or of increased vocal reso- 
nance, especially at the left apex, and the occurrence of occa- 
sional dry clickings, in addition to any other rales or rhonchi 
which may be present, — would one and all warrant a more seri- 
ous interpretation than that which they would justify if unac- 
companied by the aforementioned general symptoms. Rales, of 
whatever character, if persistent at and confined to the apices of 
the lungs, and still more so if persistent at one apex only, and 
accompanied by spitting of blood, emaciation, night-sweats, and 
other of the general symptoms of consumption, may be re- 
garded as almost certainly indicative of tubercular disease; but 
a cautious practitioner will never express a confident opinion in 
a doubtful case from the result of a single examination. Time 
is an important auxiliary in the diagnosis of obscure cases. 
Relies, which are due to pneumonia, bronchitis, or the presence 
of blood efl"used in an attack of haemoptysis, and dulness which 
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is referable to pleuritic effusion, or to oedema of the lung, or to 
pneumonic consolidation, will gradually disappear, and cease to 
complicate and mask the signs which are referable to more per- 
manent and organic changes in the lungs. On the other hand, 
signs which are due to the presence of tubercle in course of de- 
velopment will gradually pass from one phase to another, and 
thus establish the true character of the disease. In all cases the 
aid of the microscope should be appealed to if any uncertainty 
exists as to the nature of the symptoms. The discovery of a por- 
tion of the curly elastic tissue of the lungs in the expectoration 
would at once serve to dissipate any doubt on the subject. 

The prognosis of pulmonary consumption is necessarily un- 
favorable. In acute phthisis the downw^ard course of the patient 
is steadily and rapidly progressive ; but in certain instances of 
chronic phthisis the disease is of very long duration ; whilst in 
others, and certainly the majority of cases, it runs a less pro- 
tracted course, but is nevertheless marked by distinct remis- 
sions. The question therefore arises, whether it is possible to 
prognosticate which course it will pursue, by reference to the 
character of the symptoms which accompany it? In some in- 
stances, undoubtedly, it is possible to do so, but in others there 
are not sufficient data for our guidance. It has been already 
stated that tubercles when once deposited may remain for years 
in statu quo, or may speedily undergo softening or disintegra- 
tion, and that these peculiarities are referable in great measure 
to the intensity of the consumption or constitutional disorder 
under the influence of which the tubercle is deposited. The 
same conditions regulate the entire course of the disease, and 
modify the effects of treatment. Thus, in any given case, if 
the intensity of the constitutional disturbance can be ascer- 
tained, it will not be difficult to predicate with some degree of 
certainty, whether the course of the pulmonary disease will be 
slow or rapid — whether temporary remission or suspension of 
the symptoms may be expected, or whether they will run on 
from bad to Avorse, unchecked by remedies. Now^ it happens 
that phthisis, or that condition of constitution which results in 
the deposition of tubercle, is marked by tolerably characteristic 
symptoms, and when the tendency to tubercular deposition and 
disintegration is strongly developed, these symptoms are most 
prominent. Amongst them may be mentioned extreme rapidity 
and softness of the pulse, an unnatural softness and dampness 
of the skin, the early occurrence of emaciation, and of hectic 
with profuse perspiration, sleeplessness, Avith entire loss of appe- 
tite, derangement of the bowels, and diarrhoea. When these 
symptoms are observed coincidently with great prostration, hur- 
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ried breathing, and dyspnoea on the slightest exertion, the prob- 
ability is, not only that there is extensive tubercular deposit 
in the lungs, but that the constitutional derangement is deep- 
seated and excessive, and that the retrograde metamorphosis of 
tissue will continue unchecked, and will bring the patient rapidly 
to his grave. On the other hand, when the pulse remains slow 
or is but little accelerated, when the skin maintains its normal 
elasticity, temperature, and moisture, when there is little quick- 
ening of the respiration, little tendency to hectic, little perspi- 
ration, and no diarrhoea, when the appetite remains good and 
emaciation takes place slowly — the system obviously is not over- 
whelmed by the disease, but possesses considerable power of re- 
sistance ; the progress of the malady, therefore, Avill be slow; 
and not improbably, if appropriate treatment be adopted, remis- 
sions may occur, or the onward course of the disorder may be 
arrested. In cases such as these, if our patient is placed under 
favorable hygienic circumstances, the prognosis will be com- 
paratively favorable, and partial or practically complete recovery 
may be anticipated. 

It has been attempted to prognosticate the issue of the com- 
plaint solely by reference to the condition of the tubercular 
deposit ; and for this purpose it has been assumed that signs of 
pulmonary softening and excavation are also signs that the dis- 
order is tending rapidly to a fatal issue.' But nothing can be 
more at variance with the truth. A single mass of tubercle 
may soften and form a cavity, and nevertheless the patient may 
rally, and may remain for years in tolerable health, whilst on 
the other hand, tubercular infiltration of the lungs may take 
place, and though little or no breaking down of the lung-tissue 
may occur, the patient may sink rapidly, worn out by the hectic 
induced by the vitiated condition of his blood, or suffocated as 
the result of the local interference with his respiration. In 
short, the amount of the tubercular deposit, viewed in connec- 
tion with the general symptoms already described, forms a far 
more trustwortTiy guide to a prognosis than any evidence, how- 
ever satisfactory, of the tubercle being in an advanced stage of 
degeneration and softening. 

Of late years it has been asserted not only that remissions 
of the disease may occur, but that the malady may be perma- 
nently arrested. In former days such an event was regarded 
as simply impossible, the very fact of recovery being admitted 
as conclusive evidence that the diagnosis was at fault, and that 
the disease under which the patient was suffering could not have 
been phthisis. Even at the present day there are not wanting 
those who maintain, and act as if they believed, that consurap- 
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tion is incurable. But there are no valid grounds for such an 
opinion. Assuming, for the sake of argument, that the deposit 
of tubercle has not'been so extensive as to interfere materially 
with the function of respiration, there is no reason why the con- 
stitutional derangement on which the formation of tubercle de- 
pends should not be checked, and the tubercle already formed 
got rid of. Experience fully justifies the statement that con- 
sumption does not ordinarily pursue a steadily prorgressive 
course, but like gout consists of a series of attacks, which often 
occur at an interval of years, and each one of Avhich results in 
a deposit of tubercle which forms an additional inmediment to 
the due performance of the function of the lungs. Fortunately, 
the extent of the respiratory apparatus is greater than is needed 
for our ordinary requirements, and therefore the presence of a 
certain amount of tubercle is not incompatible with the due 
oxygenation of the blood and with the maintenance of tolerable 
health. Consequently, if the amount of tubercle already de- 
posited, be not excessive, and the general health can be im- 
proved, and the tubercular cachexia got rid of during the inter- 
vals between the attacks, the tendency to the further deposit of 
tubercle will be prevented, and virtually the patient will be 
cured. The tubercle already deposited may be absorbed, or it 
may remain unchanged and imbedded in the lung, or it may be 
transformed into a cretaceous mass, or it may soften and be got 
rid of by expectoration ; but in either case, if no further deposit 
takes place, the functions of life will not be materially interfered 
with, and the patient may attain to longevity. It is only after 
several attacks have occurred, and successive crops of tubercle 
have been deposited, or after a single crop has occurred suf- 
ficiently extensive to interfere materially with the function of 
respiration, and to impede the processes necessary to the oxyge- 
nation of the blood and the maintenance of health, that it is out 
of the poAver of medical treatment to restore the tone of the 
system, and arrest the further development of mischief. Clinical 
observation and pathological research have left little to be desired 
in the way of proof, not only that recovery from consumption 
is possible, but that it does take place in a certain proportion of 
cases. They have shown that the disease is not essentially 
local, but consists of constitutional derangement productive of 
impaired nutrition and deterioration of the blood ; and as other 
constitutional disorders, which equally with phthisis result in an 
alteration of the quality of the blood, admit of removal, there 
is no d priori reason for doubting that under favorable circum- 
stances the faulty condition of the system may in this instance 
also be rectified, and that then the local mischief would cease. 
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In numberless cases encysted tubercles have been discovered in 
the lungs of persons who for years before their death had not 
been subject to cough, and had not exhibited any symptoms of 
consumption, and thus it has been proved, that even after the 
tubercular cachexia has been fully developed, and has resulted 
in the deposition of tubercle, complete and permanent recovery 
may take place. It has been shown that tubercle is an exuda- 
tion from the blood ; that it is of low vitality, and not prone to 
become organized ; and inasmuch as all other exudations from 
the liquor sanguinis, so long as they are unorganized, admit of 
being absorbed, we are constrained to conclude that the same 
applies to tubercle. Further, it is a matter of experience, that 
when tubercle is deposited in the external glands it may remain 
for years in a quiescent state without producing serious incon- 
venience ; that more commonly it gradually undergoes absorp- 
tion ; and that even when it softens and is eliminated by sup- 
puration no further deposit of tubercle may take phace, but the 
patient may live to an advanced age without the slightest re- 
currence of the disease. Thus we are constrained to believe 
that the same holds good in respect to the lungs, and that, 
whether tubercular deposits in these organs remain quiescent or 
undergo absorption or calcareous transformation, or be got rid 
of by suppuration and expectoration, the patient may recover 
and attain to longevity, provided only that his general health 
can be improved, and the condition of his blood altered, so that 
no fresh deposit of tubercle shall occur. 

In corroboration of this view, cavities or empty vomica in the 
lungs have been discovered after death in process of contracting 
and healing, and in many instances they have been found entirely 
healed and cicatrized, causing deep indentations on the surface 
of the lung. But observation carries us even a point beyond 
this ; we have not been left to infer, simply as a matter of anal- 
ogy, that absorption of tubercle may take place in the lung; for, 
as if to prove that where the reparative process is at work, tuber- 
cular matter may be absorbed, tubercle is seldom found in large 
quantity in the vicinity of pulmonary cicatrices — nay, rather, 
is often altogether absent, or has left as its only representatives 
a few pieces of cretaceous or calcareous matter, the whole of the 
animal constituents of the tubercle having disappeared; whilst 
in other instances a few small, isolated masses of tubercle — some 
of which are in their original crude condition, some in a state of 
partial transformation into cretaceous matter, some completely 
cretafied or calcified, and some partially or wholly encysted — 
alone remain to establish the nature of the disease which led to 
the excavation and cicatrization of the pulmonary tissue. 
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But there is evidence Avliich goes even beyond this. Cases 
have been met with in which the general symptoms and the re- 
sults of repeated examinations of the chest have mutually borne 
witness to the existence of consumption, and in which, never- 
theless, the symptoms have gradually subsided, the physical 
signs have disappeared, and the patient has regained health, and 
for years has remained free from chest affection. Several such 
cases have come under my own observation, in which the subse- 
quent career of the patient, and the facts elicited by post-mortem 
investigation, have furnished me with ocular and demonstrative 
proof that complete recovery mayHake place under favorable 
hygienic conditions — recovery so complete at all events as to 
enable the patient to attain to an advanced age, and to live for 
the remainder of his life in tolerably robust health and free from 
any fresh accessions of pulmonary symptoms. 

Without entering largely into the detail of cases of arrested 
phthisis, many of wliich I have had the opportunity of noticing, 
I will briefly give an outline of three cases in which post-mortem 
examination confirmed, and thus gave additional interest to the 
result of careful observation during life.^ The first was that of 
a young lady aged nineteen, Avhose parents were healthy and 
whose family were not consumptive. She fell into ill health in 
consequence of the distress and worry incident to a disappoint- 
ment respecting marriage, and speedily became short-breathed, 
had spitting of blood, and evinced unmistakable symptoms of 
consumption. The late Dr. Chambers and Dr. C. J. B. Williams 
w^ere consulted, and both pronounced her phthisical, and asserted 
that she had cavities at the apices of the lungs. After the lapse 
of a twelvemonth, she began to rally, the cough in measure 
ceased, and the shortness of breath subsided. She lived for nine 
years after this, and died eventually of dropsy resulting from 
disease of the heart, the signs of pulmonary excavation existing 
at either apex up to the last. My friend and colleague, Mr. G. 
D. Pollock, performed the post-mortem examination. In the 
upper lobe of both lungs were two or three encysted masses of 
crude yellow tubercle, about the size of a hazel-nut; at the right 
apex was a large firm cicatrix, resulting from an old vomica, 
and a small cavity about the size of a large hazel-nut still open 
and lined by a dense, smooth, and highly vascular false mem- 
brane ; at the left apex was a similar sized cavity also lined by 
a dense and vascular false membrane ; the other portions of the 

' For full details of many cases of arrested phthisis see Dr. Hughes Ben- 
ni'tt, on "Tuberculosis;" also, one or two cases briefly referred to bv Dr 
Walshe. ' ^ 



PULMONARY CONSUMPTION. 



423 



lunjTS were healthy and free from tubercular deposit. From the 
whole history of the case, there can be little doubt, firstly, that 
tubercle must originally' have existed in far larger quantity than 
was manifest on the post-mortem examination, and probably had 
been removed by absorption ; secondly, that the tubercle which 
still remained was in a perfectly quiescent state, and was not 
seriously prejudicial to her health; thirdly, that no deposit of 
tubercle had taken place for some years before death, and that 
in fact consumption, or the tubercular cachexia, had ceased to 
exist ; fourthly, that for all practical purposes the patient would 
have recovered thoroughly, and would have got rid of her cough, 
h;id it not been for the accidental formation of the dense mem- 
brane which lined the two open cavities in the lungs, and pre- 
vented their collapse and cicatrization. 

The second case was that of a gentleman who died at the age 
of fifty-four. Born of consumptive parents, and himself of 
slender frame and delicate appearance, he had profuse spitting 
of blood at the age of twenty, and was pronounced consumptive 
by the late Drs. Chambers and Nevinson. For more than 
twenty years, he had rarely passed a twelvemonth without severe 
cough and somewhat copious haemoptysis, and when I saw him, 
twelve years ago, his symptoms both general and physical were 
those of advanced phthisis. He was thin, short-breathed, and 
unhealthy in appearance ; there was dulness on percussion and 
flattening under both clavicles ; auscultatory signs of cavities 
existed at the summit of each lung, and there was great defi- 
ciency of breathing in other parts of the chest. Knowing it to 
be impossible that he could continue at work, I recommended 
him to take a holiday for a twelvemonth, and to travel in the 
East in search of health. He determined to do so, but his de- 
parture was unavoidably delayed for six months. He left Lon- 
don, however, and constantly shifted his quarters in England; 
and before he started on his trip his constitution seemed to have 
undergone an entire change ; his complexion had lost its un- 
healthy hue, he had gained flesh, his cough had greatly dimin- 
ished, and he stated that he was becoming less short-breathed 
than formerly. After an excursion of eleven months up the 
Kile, and through Palestine and the northern parts of Syria, he 
returned home apparently quite well. His cough had ceased, 
and he had become tolerably stout ; the infra-clavicular regions 
had lost their flattened appearance, the dulness on percussion 
had in great measure disappeared, and all stethoscopic signs of 
pulmonary excavation had ceased. Indeed, the only indications 
which remained of an abnormal condition of the chest were, im- 
perfect expansion of the infra-clavicular regions on full inspira- 
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tion, and weakness or deficiency of breathing in some parts of 
the upper lobes of the lungs. From the time of his return home 
until the day of his death, which occurred eleven years after- 
wards, he had very little cough, and never had the slightest 
spitting of blood. He died of ascites, resulting from disease of 
the liver. After death, large cicatrices were found in the upper 
part of both lungs, and calcareous matter existed in the cicatrices ; 
several small masses of chalky matter about the size of a pea 
were distributed through the upper lobes of both lungs, and 
there were also a few small, isolated, and encysted masses of 
crude tubercle. In this case, the family history, the spitting of 
blood, and other general symptoms observed during life, together 
with repeated physical examinations of the chest, left no doubt 
as to the nature of the case; and the fact that he had been con- 
sumptive was further proved by inspection of the body after 
death ; yet for nine years at least, he had not exhibited any 
symptoms of consumption ; and inspection after death confirmed 
the opinion which had been previously entertained, that he no 
longer suffered from the tuberculous cachexia, and that the tu- 
bercle which had been deposited or formed in the lungs had been 
in great measure removed by absorption and expectoration. 

The last case was that of Mary Liddon, aged fifty, who died 
in St. George's Hospital in the month of June, 1858, with whose 
earlier history 1 happen to be acquainted. Her mother died 
young, of consumption, and she herself had frequently spat 
blood, and had been "asthmatic" for many years; otherwise 
she had enjoyed fair average health, and had been enabled to 
keep at work. When she first applied to me for relief in the 
year 1849 she presented most of the general symptoms of phthi- 
sis. She had lost flesh, though she Avas not much emaciated; 
she was cachectic in appearance, had adunc nails, was short- 
breathed, and was expectorating a large quantity of thin homo- 
geneous pus. At that time there was considerable deficiency 
of expansion during inspiration in the right infra-clavicular 
region, with marked flattening and dulness on percussion in that 
situation ; and the stethoscope informed me that in the same 
situation there existed gurgling, and intensely increased vocal 
resonance; at the left apex there was some flattening of the 
chest-walls, with dulness on percussion, deficiency of the re- 
spiratory sounds, and prolonged expiration. A tonic plan of 
treatment was pursued, and after a time the general symptoms 
of consumption began to subside, the physical signs of pulmo- 
nary excavation to disappear, and she rallied in a surprising 
manner. Before the expiration of eighteen months her general 
aspect was that of tolerably good health; the "asthma" had 
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almost wholly ceased, and the most careful examination of the 
chest could only detect slight deficiency of breathing at the sum- 
mit of the right lung, and feebleness of respiration, with pro- 
longation of the expiratory sound at the upper part of the left. 
I then lost sight of her for some years, but in the year 1865 she 
again applied to me. At that time she was suffering from dyspep- 
sia, but she assured me that she "had quite got rid of her asthma." 
Her chest remained in precisely the same state as at the date 
of my last examination, except that the respiration in the upper 
part of the left lung had become almost normal. On the 2d of 
June, 1858, she was admitted into St. George's Hospital under 
my care, suffering from diffuse cellular inflammation of the leg 
and hand, of which she died in a few days.^ After death a 
large old cicatrix was found in the right apex, and there was a 
small mass of old crude tubercle, of putty-like consistence, im- 
mediately beneath it. In other respects the lungs were sound. 
There was no trace of tubercle, except in the one spot imme- 
diately adjacent to the old cicatrix, and there was no emphy- 
sema. In this case the family history of the patient, no less 
than the general symptoms and physical signs of disease, con- 
curred in pointing to tubercular mischief, as the cause of all her 
trouble, and the post-mortem examination confirmed the opinion 
which had been formed, by revealing the existence of an old 
cicatrized cavity at the spot where, during life, the stethoscopic 
signs of a vomica had been observed. After careful considera- 
tion of the history of the case and of the fact that no trace of 
tubercle was discovered in the left lung, and only one small 
mass in the right, the legitimate inference appears to be, that 
as her general health improved, her constitution underwent an 
entire change, the tendency to phthisis was overcome and the 
tubercle already deposited was almost wholly absorbed. Her 
lungs were restored very nearly to their normal condition, and, 
practically speaking her consumption was cured. 

A similar case, in which our knowledge of the patient's his- 
tory extended back only about three years, occurred under the 
care of my colleague. Dr. Pitman, in the year 1861 ; and an- 
other, in which the tubercular disease had made rapid progress 
towards recovery, was admitted in the year 1860 under the care 
of Dr. Page, the full particulars of which will be found at p. 
35 of the "Hospital Post-mortem and Case-Book" for that 
year. Our museum records state that the man, who was twen- 
ty-two years of age, and died of renal dropsy, was in good bod- 
ily condition at the time of his death. His consumptive symp- 



1 See " Hospital Post-mortem and Case-book " for 1858. 
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toms, including spitting of blood, dated back nearly two years. 
After death "the upper lobe of the left lung was found occupied 
in its greater imrt hy a mass of cicatrices," and there w\as also 
"a small, smooth, lined cavity." Several masses also of crude 
tubercle, not softened, existed at the upper part of the right 
lung, indicating clearly the nature of the mischief which had 
resulted in the cicatrization and healing of the lung. 

Thus, then, it must be admitted that recovery from pulmonary 
consumption is possible, nay more, that recovery does take place 
in a considerable proportion of cases. It may therefore be desira- 
ble to inquire, whether there are any general or physical signs in- 
dicative of the retrocession of the disease, and of the probability 
of permanent recovery. The peculiarities of the general symp- 
toms, which denote a slow progression of the disease, have been 
already described, and it only remains to be stated, that wdien 
the disease is arrested there is not only no further evidence of 
declining health, but the patient regains a healthy appearance, 
recovers flesh and strength, and gradually loses his cough. Such 
an occurrence, however, would only indicate a temporary lull in 
the progress of the disease; it need not necessarily denote its 
permanent arrest. And if reference be made to a physical ex- 
amination of the chest, it will be found that little assistance 
towards a correct prognosis is to be derived from that quarter. 
The physical indications of active tubercular mischief may sub- 
side, and the only remaining morbid signs may be slight flattening 
of the chest-walls, with dulness on percussion, increased vocal 
resonance, and feebleness or harshness of the respiration — signs 
indicative simply of pulmonary contraction and consolidation. 
But the same phenomena are observed during a temporary sus- 
pension of the disease, and are in no degree characteristic of 
permanent recovery. In short, it must be admitted that there 
are no marks diagnostic of a permanent arrest of the disease — 
a fact which can only be judged of after the event by observing 
not only that the various physical signs which indicate pulmonary 
excavation and consolidation have disappeared, but that the gen- 
eral symptoms of active disease have subsided, and that there is 
progressive improvement in the health. 

But, although there are no general or physical signs indicative 
of permanent recover}', the symptoms above referred to as de- 
noting the probability of a slow advance of the disease, and as 
characterizing its temporary arrest, will go far towards justifyino- 
a hope of permanent recovery, provided the malady be not 
hereditary. For when a tendency to the tubercular cachexia is 
not thoroughly ingrained in a man's constitution, but has only 
been developed as a result of temporarily depressing cause, it is 
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reasonable to hope that if these causes can he got rid of, and a 
fresh impetus given to the function of nutrition, the further prog- 
ress of the disease may be stayed. Theory points to this con- 
clusion, and practice largely confirms it. Therefore, as the 
evidence of gradually improving health may be regarded as in- 
dicative of an effort of nature — and to some extent an effectual 
effort — to rectify the derangement Avhich has occurred, it is fair 
to infer that if that improvement can be sustained, the tendency 
to the deposit of tubercle will be permanently overcome. In 
most hereditary cases the disposition to tuberculosis is too strong 
to admit of removal, and therefore, except under peculiar circum- 
stances, our utmost efforts will not avail in those cases to do more 
than postpone the fatal event. But experience is decisive as to 
the possibility of recovery, even in these cases, and still more so 
in non-hereditary cases ; and when the patient has once begun to 
rally, there is no reason why the improvement should not con- 
tinue, provided only that he be placed under conditions favorable 
to his general health. It is indispensable, however, to his per- 
manent recovery, that he be subjected to these conditious for a 
lengtliened period — not for a few weeks or months only, but for 
several years. If an opposite course is pursued, and at the ex- 
piration of a few months, when the symptoms have in some 
measure subsided, the patient ceases to consider himself an in- 
valid, and subjects himself to the various depressing influences 
which originally upset his health and induced his illness, the 
phthisical tendency Avill probably recur with increased intensity, 
a fresh deposit of tubercle will take place, and as his lungs are 
already partly occupied by the deposit, he will "fall into a gal- 
loping consumption." It is the neglect of rational means to 
sustain the general health for a sufficiently long time after im- 
provement has commenced, or in other words until the system 
has entirely shaken off its tendency to the disease, which leads 
to the fearful mortality from phthisis. 

The average duration of the disease is a point on which it is 
difficult to adduce any trustworthy evidence, inasmuch as it is 
well-nigh impossible, in most cases, to ascertain when tubercular 
deposition commenced. It is not improbable that tubercles may 
be slowly deposited in the lungs, and may long exist there in a 
quiescent state without giving rise to any indication of their 
presence. They are constantly discovered after death in the 
bodies of persons who, during life, were not only not suspected 
of being consumptive, but had not been subject to cough, and 
had not exhibited any symptoms of phthisis; whilst, on the other 
hand, persons who have spat blood, and from time to time have 
been subject to cough, and have manifested well-marked symp- 



428 



PULMONARY CONSUMPTION. 



toms of consumption, and who eventually fall victims to that dis- 
ease, are often observed to pass months, or even years, during 
a temporary suspension of the malady, in entire freedom from 
cough or other notable symptom of pectoral disease. This be- 
ing1;he case, it will be a'dmitted that, even when the prior his- 
tory of the patient can be ascertained, great uncertainty must 
attach to any opinion concerning the date at which tubercular 
deposition commenced, and that w^hen, as in the case of inmates 
of hospitals, it is impossible to obtain any reliable account of the 
patient's ailments for some years previously, any opinion as to 
the duration of the malady must be a matter of the merest con- 
jecture. All that can be safely stated is, that the disease may 
kill in three weeks or a month from the date of its accession, or 
may run a chronic course of twenty or thirty years. The aver- 
age duration of the complaint is ordinarily, I believe, very much 
understated, from the fact that the inferences respecting its dura- 
tion are drawn from the statements of hospital patients, who pay 
little heed to the earlier, and, as they imagine, unimportant 
symptoms of disease, and pertinaciously date their malady from 
the occasion on which they first experienced pain in the chest, 
or were frightened by the occurrence of spitting of blood, or 
found themselves unequal to their daily work. The statistics 
collected at the Hospital for Consumption, and others recorded 
by Louis and Bayle, accord generally with those which I have 
collected at St. George's Hospital ;^ but they differ completely 



1 The subjoined table exhibits the duration of pulmonary consumption, so 
far as the fact could be ascertained, in 803 cases: 
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from those obtained by the careful investigation of cases in pri- 
vate practice, where every little symptom is noted, and a much 
more trustworthy account can be obtained of the patient's health 
for years prior to the final outburst of pulmonary disease. In 
the former cases, by far the larger number of patients appear 
to die in from thi-ee to eighteen months ; whereas in the latter, 
the usual duration of the complaint varies from about eighteen 
months to seven years, a discrepancy which cannot be explained 
by the different social positions of the sufferers. Doubtless, the 
advantages enjoyed by the upper ranks of society in respect to 
medical treatment, change of air, and proper regimen, may go 
far towards accounting for a certain amount of the variations 
observed ; but the difference is too great to admit of being wholly 
explained away in this manner, and can only be accounted for 
by the greater jealousy with which the upper and more educated 
classes are wont to watch their health, and note the earlier in- 
roads of disease. 

It is often asserted that pregnancy retards the progress of 
consumption, and many instances have come within my own 
knowledge in which marriage has been most improperly recom- 
mended under this idea. My experience amongst pregnant 
women is too limited to enable me to speak Avith confidence as 
to the effect which may be produced in this way ; but theoretical 
considerations and the issue of several instances' which I have 
met with, induce me to believe that pregnancy operates like 
other agencies which influence the general liealth. When the 
tubercular disease is not far advanced, and the excitement inci- 
dent to marriage and pregnancy serves to rouse the system, 
and improve the patient's general health, it may also operate 
indirectly in impartially checking the progress of the disease, 
or in leading to its suspension. But, even in this case, the de- 
bility and exhaustion consequent on childbearing will often oc- 
casion a fresh outbreak of the disease soon after parturition, so 
that the patient will go just as speedily to her grave as if 
pregnancy had never existed. In cases in which a patient be- 
comes pregnant when far advanced in consumption, I am satis- 
fied that the disease is not only not suspended, but is urged 
more rapidly along its downward course. Some of the general 
symptoms may for a time become less prominent, so that the 
patient or her friends may flatter themselves that the malady is 
stayed ; but the stethoscope will reveal the fallacy of their ex- 
pectations, and the case will tend speedily to a fatal issue. Such 
at least has been the course of events in the cases which have 
come under my immediate notice; and the inquiries I have made 
amongst those of my friends who are specially engaged in the 
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practice' of midwifery confirm the view I have been led to enter- 
tain. In a moral point of view, these marriages of consumptive 
invalids cannot be deprecated too strongly ; and socially, every- 
body is interested in preventing them ; for the offspring of such 
marriages can scarcely fail to be weakly and scrofulous, and 
even if they attain to manhood, Avill only perpetuate disease, 
and swell the list of those who, unequal to the fatigues and 
duties of life, sink prematurely to the grave. 

There is yet one question which demands consideration, before 
we enter on the subject of treatment ; I mean, as to whether 
consumption is contagious or infectious ? In Italy an impres- 
sion is very prevalent that the malady is communicable from 
one person to another ; and not only is the consumptive invalid 
avoided, as if he were plague-stricken, but after his death, his 
clothes, bedding, and everything he has made use of, are fre- 
quently burned or destroyed.' As an example of this feeling I 
may cite a statement of the celebrated Morgagni, which is con- 
tained in one of his letters. He says, "phthisicorum cadavera 
fugi adolescens, fugio etiam senex." Even in our own time 
and in our own country, instances are often cited in proof of its 
contagious character. A wife, hitherto healthy, and apparently 
free from phthisical taint, nurses her consumptive husband, and 
falls a victim to the same form of pulmonary disease ; a sister 
tends her gradually failing phthisical brother, and soon after- 
wards shows symptoi'.is of decline. The sequence is remarkable; 
and as it naturally places the two facts before us in the relation 
of cause and effect, it is apt to excite unnecessary apprehension ; 
for there really is no ground for supposing that, in most in- 
stances, they hold that relationship to each other. The sister, 
probably, inherited the taint in common with her brother and 
other members of her family; and the wife, if free from an in- 
herited predisposition, was not unlikely to become consumptive, 
worn out as she must have been by her weary, anxious watching, 
the sleepless nights and long exposure to the confined atmos- 
phere, and other depressing influences of the sick-room — cir- 
cumstances beyond all others powerful in fostering or excitino- 
a tendency to phthisis. The marvel rather is, that notwith^ 
standing the strain of long-continued anxiety, and the depres- 
sion inseparable from the protracted nursing of a dearlv loved 
relative, consumption should not be developed in the survivor 

' Tor a full exposition of the arguments by which the contao-iousness of 
phthisis is advocated, see a lecture by H. Guenneau de Mussy, in "I'Union 
Medicale," No. 138, 1859; also the experiments of M. Villemin, detailed in 
the "Gazette Hebdomadaire," 18(35-6. 
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more frequently than observation has proved it to be. The fact, 
however, serves to confirm the theoretical impression that a dia- 
thesis, or peculiar state of constitution, cannot be transmitted 
from one person to another by the agency of infection.^ 

But, though the non-infectious character of phthisis be ad- 
mitted, it behooves the physician to warn the patient's friends 
of the dangers incident to long-continued attendance on him, 
especially if the disease be in an advanced stage. It would be 
the height of imprudence for a healthy person, especially if 
young, and of a scrofulous diathesis, to sleep in the same bed, 
or even in the same apartment with a consumptive patient; for, 
although the malady might not be communicated directly from 
one to the other, unless possibly under the condition of some 
tubercular matter being accidentally introduced into his air- 
passages or into some other part of his system, the close, relax- 
ing atmosphere, and faint, nauseating odor of the sick-room, and 
the painful scenes he would necessarily witness, would be emi- 
nently calculated to depress him, and predispose him to disease. 

There are three distinct questions which require consideration 
in respect to the treatment of pulmonary consumption, viz., — 
first, how to prevent the occurrence of the disease in persons 
who seem predisposed to its invasion ; secondly, how to arrest 
its progress whilst as yet the pulmonary mischief is limited in 
extent ; thirdly, how to alleviate the patient's suffering and 
smooth his passage to the grave, when it is beyond our power to 
avert a fatal issue. 

The first two questions involve several points on which medi- 
cal men are frequently consulted, and on which much difference 
of opinion exists. Modern research has shown that, by invig- 
orating the general poAvers of the system, and improving the 
functions of assimilation and nutrition, the tubercular cachexia 
may be removed, the formation of tubercle prevented, and its 
further development arrested. The question therefore arises — 
How is this desirable result to be brought about? Many per- 
sons imagine that warmth is the panacea which will effect our 
object, if the patient be placed under otherwise favorable hy- 

1 Some recent experiments by M. Yillemin ("Gazette Hebdomadaire," 
1865-6), on tbe inoculation of tubercle, would seem to sbow that if tubercle 
cells were introduced into the blood, they niii;ht ])Ossibly rej)roduce them- 
selves like cancer cells, and lead, not only to local njischief, but to the con- 
tamination of the whole system. Experiments of this kind, ho-wever, are 
open to so many and such grave objections that they ought to be repeated 
on a large scale'beiore any inlerence is founded on them. Moreover, if their 
full force be admitted, they serve only to prove that the disease may be 
communicated by inoculation; they certainh' do not show that it is trans- 
missible by infection. 
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gienic circumstances. " The first and most effectual propliylac- 
tic," says one of our most esteemed authorities, " is residence in 
a warm climate." Now, here at once I find myself at issue with 
the opinions of many excellent and learned pliysicians, and no 
less so with popular prejudice. From our cradle to our grave 
we are taught to regard cold as an unmitigated evil; and as 
warmth is intimately mixed up in our minds with the notion of 
comfort, and that again with everything which is conducive to 
our bodily well-being, the recommendation to seek a warmer and 
more genial climate is quite in keeping with our inbred feelings, 
and is regarded as consistent with sound sense and the exercise 
of common prudence. But, before adopting this view, let us 
look more closely than is ordinarily done into certain facts of 
every-day life, and into others which have been elicited by re- 
cent statistical inquiry. Nothing is more certain than that 
many persons are conscious of enjoying better health and greater 
vigor in winter than in summer; the cold "seems to brace them 
and do them good," they breathe in it more freely and are equal 
to more exertion, their digestive organs are more active, and 
they are enabled to take many articles of diet which disagree 
with them and render them "bilious" in the warmer and more 
enervating weather of summer. There are others, and possibly 
they form a majority, in whom cold produces a precisely oppo- 
site effect; it "pinches and prostrates" them, lowers the whole 
tone of their system, interferes with their digestion, and disturbs 
the regular course of their other functions. The absurdity of 
subjecting these two classes of persons to the same regulations 
in respect to temperature and climate is too obvious to be in- 
sisted on, and yet that practice is almost universal! 

To take another class of facts. The result of careful observa- 
tion has been to show that, although many consumptive patients 
are better in summer than in winter, yet that others — and 
amongst them many even of those whose necessities oblige them 
to go regularly out of doors in search of their daily bread — lose 
flesh less rapidly, and preserve their strength better in winter 
than in summer. The experience of physicians at all large hos- 
pitals, no less than amongst the upper classes in private prac- 
tice, proves that to a large proportion of consumptive invalids 
the warm weather of spring and summer is most fatal; they com- 
plain of it as enervating their whole system, they lose whatever 
remains they have of appetite, feel unequal to the least exertion, 
and fade away apparently without the power to fight against the 
general depression which overwhelms them. 

And yet again, the results of medical investigation into the 
geography of phthisis prove that cold is, if anything, preventive 
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of the disease. Of all countries in the world there are none so 
exempt from the ravages of consumption as those which are in- 
cluded within the isothermal lines of 30° and 40° mean annual 
temperature. In St. Petersburg and Moscow, with a mean an- 
nual temperature of about 38° Fahr. ; in Canada and the north- 
ern districts of North America ; in Iceland and in the Faroe Isl- 
ands, and in the northern parts of Norway, Sweden, and Lap- 
land, the disease is comparatively rare,^ Avhilst in France, Italy, 
and along the northern shores of the Mediterranean, in Malta, 
Madeira, and other localities to which consumptive invalids are 
usually consigned, the ratio of mortality among the natives from 
phthisis equals, and in many instances exceeds, that which ob- 
tains in many parts of our own country.^ And these results of 
careful inquiry and statistical research are corroborated by facts 
which from time to time are forced on our attention in the course 
of our professional career. There are few physicians who have 
not met with instances of health restored and vigor regained by 
removal to a colder climate. Some of the most remarkable re- 
coveries from consumption which have come within my own cog- 
nizance have been in the persons of those whose occupations or 
necessities have driven them to the cold regions of the north. 

The climates which next to those of the cold northern regions 
appear to impart the greatest immunity from consumption are 
those of places situated at high altitudes above the sea-level — 
climates remarkable for their coolness and uniformity of tem- 
perature, accompanied by a low barometric pressure. The resi- 
dents in many of the towns in tropical America, placed at an 
elevation of 6000 feet and upwaixls above the level of the sea, 
enjoy almost complete immunity from phthisis, though the dis- 
ease is very prevalent amongst inhabitants of towns situated at 
the lower and warmer levels in the same region; and the same 
has been observed in the Himalayas and other mountain districts.^ 

' Dr. Thorstenson, who practised many years in Iceland, Professor Ket- 
zius, Drs. Koberts, Schleisner, and otlier ])hysicians, have testified to this fact. 
See Schleisner, " Brit, and For. Med.-Chir Kev ," April, 1850. 

- Andral, Lugol, Burgess, Gourbay, and many other physicians, have 
borne witness to this important fact, and their statements are corroborated 
by the valuable reports of Colonel TuUoch relative to the influence of those 
climates on our soldiers. 

3 In illustration of this fact I would refer to an interesting paper by Dr. 
Archibald Smith, in the " Dublin Quart. Journ." for February, 1866, en- 
titled " Climate of the Swiss Aljis and Peruvian Andes compared." The 
author states, p. 350, " The equable climate of the strath of Huanuco, with 
a night and day range of temperature from 66° to 72° Fahr. all the year over, 
is not fiivorable in similar cases," i.e. in cases of incipient consumption and 
spitting of blood; but (p. 349) the disease is "almost certainly curable if 

28 
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It must be admitted, then, not only that cold is not productive 
of consumption, but that in many instances it invigorates the 
animal economy, and thus proves antagonistic to the accession 
and subsequent progress of the disease. And if. this be so, it 
follows that in certain instances, at all events, warmth must not 
only enervate the patient, and thus expose him to an attack of 
phthisis, but when the disorder is once developed must have a 
prejudicial effect on its progress. 

i do not wish to imply by the above statement, nor to adduce 
the foregoing facts to prove, that warmth is always or even gen- 
erally prejudicial to persons of a consumptive tendency. That 
would be an error precisely similar to the one against which it 
is my wish to protest, ^^'othing is more certain than that a 
warm atmosphere is of all things that by which many persons 
suffering from the tubercular cachexia are most likely to benefit. 
Their organization is delicate, their circulation weak, their ex- 
tremities are often cold, they are pinched and prostrated by a 
low temperature, and they are very susceptible of damp. To 
such persons a warm atmosphere is invigorating in the highest 
degree, and without its aid medicine and the most carefully reg- 
ulated diet are of little avail. My wish is rather to point out 
that, Avhereas many persons are benefited by warmth, others 
are equally benefited by cold, and that the opposite opinion, 
which is commonly and rigorously enforced in practice, is con- 
stantly leading to lamentable results. The rapid progress which 
consumption sometimes makes in patients who have gone abroad 
for their health, and which is often attributed to their having 
delayed their journey too long, is referable in most instances to 
the fact of the individuals in question being persons who are 
naturally benefited by a cool, bracing atmosphere, and who sink 
at once when sent to the Avarm and enervating climate of the 
south. 

It may be asked, what facts are calculated to assist us in de- 
termining the sort of climate by which a patient is likely to be 
benefited? The question is somewhat difficult to answ^er, inas- 
much as a change of climate implies not only a change of tem- 
perature, but a change in the humidity and electrical condition 
of the atmosphere, in the degree of its barometric pressure, in 
the force and direction of the wind, and probably in many un- 
known but potent telluric influences productive of marked effects 
on the animal economy.^ Nevertheless, though much uncer- 

taken in time by removing the coast patient so attacked to the open inhuid 
valley of Janja (where the temperature ranges from 50° to 59° or 60° Fahr.) 
which runs from ten to eleven thousand feet above the sea-level." 

1 On what other supposition is it possible to account for the vast difference 
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tainty must necessarily exist, there are certain points which will 
serve in most instances to guide us to a correct opinion. The 
most important of these are — first, the sort of climate and the 
degree of temperature which formei'ly suited the patient's con- 
stitution, or, in other words, agreed best with him when he was 
in health ; and, secondly, the state of the patient's bronchial 
mucous membrane at the time when his removal to another cli- 
mate comes under consideration. It is obvious that if the bron- 
chial mucous membrane is irritable the invalid cannot bear the 
effect of a very dry and stimulating atmosphere, however w'arm 
the locality may be. His symptoms require a soft atmosphere, 
and its temperature and the precise degree of humidity which is 
necessary must be determined by reference to his constitutional 
peculiarities. Thus, if he formerly enjoyed better health in 
summer than in winter, and felt in greatest vigor in very warm 
weather, and in an atmosphere devoid of markedly stimulating 
or relaxing qualities, the probability is that the climate of Syria, 
Persia, Rhodes, Egypt, Algeria, and other parts of Northern 
Africa, would exercise an influence on his system the good eifect 
of which could hardly be over-estimated. 

If, again, though usually better in summer than in winter, he 
was formerly oppressed by excessively dry heat, but enjoyed a 
warm and humid atmosphere, such as that of South Devon or 
Cornwall, the probability is that the climate of Cauterets, Eaux- 
Bonnes, or the Righi, during the summer, and of Torquay, Daw- 
lish, Penzance, or Jersey, of Pau, Rome, the Azores, Madeira, 
Santa Cruz, the Mauritius, or Ceylon, during the winter, ac- 
cording to the degree of temperature required, would be found 
to suit his general health, and assist in subduing the irritability 
of the air-passages. 

And yet again, if he is constitutionally disposed to general 
languor, and has not only felt depressed and enervated by heat, 
but pinched and prostrated by cold, then, notwithstanding the 
irritability of his bronchial mucous membrane, a medium climate 
must be sought — a climate such as is to be found in Queenstown 

existing between the so-called "bracing air" of Brighton and the "relax- 
ing" atmosphere of Hastings? The two places are within a few miles of 
each other, and both face the south ; both are washed by the same water, 
shone upon by the same sun, and do not differ more than one or two degrees 
in average thermometric range. It is useless to appeal to the more sheltered 
position of Hastings ; for the same difference in their effect on the system is 
felt when the wind is sweeping over the sea from the south or southwest, and 
when, therefore, Hastings is not more sheltered than Brighton. The fact, 
I believe, is rather attributable to the difference in the geological formation 
of the two localities, which plays a far more important part than is com- 
monly supposed in determining the effects of " climate" on the system. 
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and other parts of the coast of Ireland, on the western coast of 
Scotland, at Cheltenham, St. Leonards, Ventnor, and Bourn- 
mouth ; or, if a higher range of temperature is necessary, at 
Hyeres, Pisa, Montreaux, or Malaga, or in New Zealand, Bris- 
bane, or the Cape of Good Plope. 

But a large class of consumptive patients exist in whom there 
is little or no irritability of the mucous membrane. In these a 
more bracing air will generally prove of the greatest benefit ; 
but nevertheless, as in the former cases, the selection of a local- 
ity in each particular instance must be regulated by the consti- 
tutional peculiarities of the invalid. If his circulation is languid, 
and he has usually felt more vigorous in summer than in winter, 
the invalid must repair to a warm locality ; and in such a case 
the climate of Mentone, St. Remo, Cannes, Malta, Nubia, Al- 
geria, Upper Egypt, the northern districts of Syria, and New 
South Wales, are likely to prove extremely beneficial. In some 
such cases the air of the villages high up the Peak of Teneriffe, 
the Himalayas, the more elevated parts of the Andes, and other 
hill districts, has been found remarkably serviceable. Indeed, 
there is abundant evidence to prove that on the elevated slopes 
of the Andes and in the higher regions of the Peruvian Cordil- 
lera phthisis is almost unknown, and consumptive invalids who 
take up their abode there, in most cases, make good recoveries. 

If, again, the patient has an active circulation, and has usually 
enjoyed better health in winter than in summer, feeling braced 
and invigorated by cold, he will probably derive benefit from a 
residence at Brighton, Margate, Aldborough, Cromer, Harrow- 
gate, or Malvern ; if a warmer air is needed, at Nice or Flor- 
ence ; or if a cooler and still keener air is required, in Montreal, 
or other places in Canada, or in certain dry localities in Norway, 
Russia, or other northern countries. In these cases, too, the 
stimulating elfect of the air at high ranges above the sea-level 
is oftentimes productive of extraordinary beneficial results. 
Some of the most remarkable recoveries from consumption 
which have come within my own cognizance, have occurred 
under the bracing influence of a northern clime and the dimin- 
Lshed barometric pressure which obtains at considerable altitudes 
above the sea-level. 

Thus, then, to revert to the point at which we started in this 
discussion, respecting warmth and climate, it must be clearly 
understood that, whether in relation to the prevention, or alle- 
viation, or cure of phthisis, the influence of warmth and of 
change of climate will prove beneficial or otherwise, in propor- 
tion as the use made of these agencies is suited to the idiosyn- 
crasy of the patient, and the existing condition of his bronchial 
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mucous membrane. If the consumptive invalid be not sur- 
rounded by atmospheric and climatic influences adapted to the 
requirements of his organism, the skill of the physician and the 
utmost care and attention of the patient will generally prove un- 
availing to modify the morbid action which is going on, or to 
stay the development of the tubercular cachexia ; whereas, if 
those influences be favorable to his health and care be taken to 
regulate his diet, and sustain the tone of his system, I am satis- 
fied that more may be done for his relief — nay, even for his 
cure — than is possible in most other constitutional disorders of 
equal severity. 

Inasmuch, then, as it is of the utmost importance to place the 
patient under favorable hygienic influences, it may be desirable 
to consider whether change of climate is always needed, and if 
not, what precautions should be taken to modify the character 
of the existing atmosphere. 

There are certain cases in which change of air is indispen- 
sable. Persons of a very " chilly nature," if resident in a cold 
and bracing locality, must shift their quarters ere their health 
will improve; so too, must those who require "bracing," whose 
lot is cast in a warm and humid climate. These and all otliers 
who happen to be placed under circumstances unfavorable to 
their general health, will do wisely to migrate at the earliest 
opportunity. But their migration need not necessarily be to 
foreign climes. There are many spots in our own country, nay, 
even within a few miles of London, which afford to the average 
of consumptive patients all the changes which their organism 
demands, and it is only the comparatively few who require a 
warmer climate than this country can offer to whom a residence 
abroad is really necessary. All persons will do well to select as 
their residence a spot which has ordinarily agreed well with 
them, and if their own home comes within this category there is 
no reason why they should leave it for other quarters. Tem- 
porary change of air is useful now and then, by imparting a 
stimulus which is not to be obtained in any other way, and to 
persons to whom travelling is a pleasurable excitement, and who, 
so long as they remain at home, are unable to shake off the 
cares and anxieties of business, a residence abroad may be 
almost indispensable. But, the majority of consumptive invalids 
will fare better in their own country than even in the most 
favored regions abroad, especially now that the railways afford 
facilities for frequent change, and the Crystal Palace at Syden- 
ham offers, to Londoners at least, an opportunity of combining 
mental occupation and rational enjoyment with daily exercise in 
a warm and agreeable atmosphere-. Mere absence from home, 
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with its comforts and associations, is to many invalids a constant 
source of annoyance and regret, while the fatigue of a long 
journey and the privations incident thereto, go far towards 
neutralizing any good effect which otherwise might be produced. 
Therefore with this as with other remedies, its efficacy will 
depend upon the judgment with Avhich it is employed. As a 
preventive of the disease, or as a corrective of that derangement 
of the health which marks its earlier inroads, a residence abroad, 
or foreign travel, with the pleasurable excitement incident 
thereto, may, for many persons, though not for all, be regarded 
as one of our most potent and most valuable remedies. But in 
an advanced stage of consumption, when the patient is Aveak, 
emaciated and exhausted, the recommendation which is often 
given to go abroad for the winter is cruel and unwarrantable. 
Under these circumstances no difference of climate can compen- 
sate for the loss of home comforts, or make up for the imme- 
diate increase of suffering which the journey entails ; and an 
early death in a lodging-house abroad, which frequently ensues 
in the cases alluded to, is a painful commentary on the eager- 
ness with which men vainly seek to prolong their brief existence 
here on earth, and on the thoughtless inconsistency of physicians 
who recommend the journey. 

When it is determined to remain at home, every care should be 
taken to insure good ventilation, and to keep the temperature 
of the house at a point which is congenial to the feelings of the 
invalid. The objects to be attained are, that the patient shall 
not be chilled, nor on the other hand enervated by warmth, and 
that he shall have a free supply of pure air which he can breathe 
without exciting irritation of the bronchial mucous membrane. 
The temperature which ordinarily effects these purposes varies 
in different cases from 60° to 65° Fahr., and perhaps the best 
means of maintaining this heat and imparting the necessary 
moisture to the air is by heating the hall and staircase by the 
aid of hot-water pipes or of an Arnott's stove, on the top of 
which is placed a dish containing water. Yet, whilst counselling 
attention to the temperature of the house, I would guard against 
having it supposed that a close atmosphere is beneficial, or that 
confinement to the house should be recommended. Nothing can 
be more prejudiciaf to the consumptive invalid than the want of 
active exercise in the open air. During the summer he should 
spend almost the entire day out of doors, walking, ridint^ on 
.horseback, driving, travelling, yachting, or simply sittino- in the 
open air; and even in the winter, provided the weather be fine, 
he should avail himself of the Avarmer hours in the middle of the 
day to take whatever out-door exercise his strength will permit. 
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If the cold air irritates the bronchial membrane, and excites 
cough, a Jeffries' respirator should be worn, with a view to heat 
the inspired air, and obviate this source of trouble. But ordi- 
nai'ilj this will not be needed ; and if care be taken to guard 
against chills by means of appropriate clothing, it will be found 
that although, during sedentary occupations in the house the in- 
valid may require the temperature to be artificially raised, he 
will not often suffer from breathing the cool fresh air of heaven, 
during active exercise out of doors. It is essential, however, 
that his clothing be regulated to meet his necessities under the 
various circumstances in which he may be placed. Flannel should 
always be worn next to the skin; but in a w^arm room he should 
be clad less heavily than in the cold corridors or passages, and 
in these, again, less warmly than in the still colder air out of 
doors. The principle being to insulate the body and preserve its 
natural temperature, the amount of extra clothing should be 
strictly proportioned to the temperature of the atmosphere to 
which for the time he is exposed; in no other way can he hope' 
to avoid chill, or to maintain his vital power. Excessive clothing 
in a warm room would enervate and weaken him, but deficient 
clothing in a cold room or out of doors would prove equally or 
even more prejudicial, by depressing his vital energy. It is a 
fact which cannot be too often impressed on the invalid, that warm 
clothing does not render the body more obnoxious to cold, but 
rather imparts power to resist it; and it is a fundamental rule 
which cannot safely be neglected, that a person whose circulation 
is feeble should be thoroughly warmed before he leaves the house, 
and should return immediately he finds himself unequal, even 
with the aid of exercise, to bear up against the existing cold 
without losing his warmth and becoming chilled. 

This brings us to the consideration of other circumstances 
besides warmth and change of climate which exert an influence 
for good or for evil on a patient suffering from the tubercular 
cachexia. Of these none are more important than diet and ex- 
ercise. 

It has been already stated that out-door exercise is an import- 
ant agent in the treatment of consumption ; and so efficacious 
has it proved in certain cases, that Dr. Rush and other con- 
sumptive invalids, who have made trial of it in their own persons, 
have vaunted it as a specific and certain cure. But little obser- 
vation is needed to prove that it does not deserve such unbounded 
praise. It is preventive of phthisis, and curative in its action, 
precisely in the ratio in which it is proportioned to the strength 
of the invalid. Its primary object is to impart tone and vigor 
to the system ; and inasmuch as the vital force of the consump- 
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tive invalid is extremely low, it behooves us to be careful, lest 
by ordering an amount of exercise in excess of our patient's 
strength, we exhaust the little power that remains to him, and 
so impair the activity of the digestive functions on which the 
renewal of his strength depends. Active but moderate exercise 
excites the action of the heart and arteries, increases the appe- 
tite, and stimulates the process of assimilation ; whereas, exer- 
cise carried beyond the patient's strength, exhausts his vital 
force, impairs the appetite, diminishes the power of assimilation, 
and so increases the general debility. Therefore, in the treat- 
ment of phthisis, it is essential that the physician should define 
the amount and sort of exercise which should be taken. Walk- 
ing exercise is too fatiguing for many consumptive invalids, and 
when this is the case, horse exercise may be employed with ad- 
vantage. Driving in a carriage, especially an open carriage, 
may be had recourse to when walking and riding prove too fa- 
tiguing ; or walking may be alternated with riding, driving, or 
yachting. Violent exercise, even of a temporary duration, may 
exhaust a patient's vital power to a degree from which he may 
never recover, and, therefore, if he be weak, it is to be depre- 
cated most earnestly. But moderate and frequent exercise is 
sure to prove beneficial, and may be carried so far as even to 
produce fatigue, provided the fatigue does not occasion persistent 
exhaustion, but is soon relieved b}'^ rest. 

In addition to general bodily exercise, certain partial exercises 
have been found of service in the treatment of the earlier stages 
of consumption. Gymnastic movements of all sorts ; the club 
exercise, fencing, the daily use of the dumb-bells ; the chest 
expander and the skipping rope ; even reading aloud, and sing- 
ing, and the practice twice or three times a day, for a quarter 
of an hour at a time, of deep and forcible inspiration, are each 
and all important aids to treatment. They increase the action 
of the respiratory apparatus, stimulate the circulation through 
the lungs, promote the development of animal heat, and gradu- 
ally increase the capacity of the chest. But in the employment 
of these partial exercises, the same rule must be observed as to 
the non-production of exhaustion as was laid down in reo-ard to 
genera] bodily exercise. And, whereas these partial exercises 
excite the pulmonary circulation to a far greater degree than 
general bodily exercise, it is further necessary, whilst employing 
them, to watch for any indication of disturbance in the flow of 
blood through the lungs. Pain, "or a weight or a tightness in 
the chest, or even excessive shortness of breath, should be a 
signal, either to suspend the exertion, or to modify its character; 
for they indicate a want of freedom in the return of blood 
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through the pulmonary veins ; and if, in disregard of their 
"warning, the exercise be continued, the congested vessels may 
relieve themselves by hemorrhage. 

Diet is a subject of equal importance to those Ave have hitherto 
discussed. Fresh air, exercise, change of climate, and judicious 
clothing, are all subsidiary to the one object of re-establishing 
healthy nutrition; and no one in the present day would venture 
to deny, that in the treatment of phthisis, our principal efforts 
should be directed to the assimilating and digestive or^jans, 
rather than to the organs of respiration. It happens that dys- 
pepsia is one of the commonest of the early symptoms of con- 
sumption, and that during its existence, the appetite is very 
capricious, and fatty matters ai^e generally disliked, and there- 
fore avoided. Lehmann, however, has suggested that a certain 
amount of fat is essential to the due performance of the digestive 
process, and that oily matter plays an important part in influ- 
encing the healthy metamorphosis of the albuminous constituents 
of the blood, and promoting cell development. The fact itself 
is intelligible enough ; and no one who is acquainted with the 
valuable researches of Dr. Hughes Bennett, and has watched 
the effect of cod-liver oil, and other oleaginous and fatty matters 
on the system, can doubt its importance in a therapeutical 
point of view. If, then, it be admitted that the assimilation of 
animal and fatty matters is important, our main efforts must be 
directed on the one hand to the avoidance of those articles of 
diet which are likely to prove indigestible, and to create or in- 
crease undue acidity of the stomach, whereby the assimilation 
of fatty matter is rendered difficult, and on the other, to supply 
food containing albuminous and oleaginous principles in a form 
in Avhich the weakly and disordered stomach is able to assimilate 
and duly prepare them for the nutrition of the body. The most 
carefully regulated hygienic and therapeutical treatment will 
fail if the diet is insufficient in quantity or faulty in quality. 
The prevalent error has always been a too exclusive reliance on 
one particular sort of diet. Some physicians have extolled the 
virtues of fish, and have confined their patients to that sort of 
food; others have maintained the efficacy of farinaceous and 
vegetable food alone ; others of milk, eggs, or more solid animal 
food ; while not a few, especially in these later days, have in- 
sisted on the necessity of enforcing a diet in which fat or oil 
holds a conspicuous place. But it only needs the exercise of a 
little common sense to establish the fallacy of each of these doc- 
trines. As one stomach, even in a state of health, differs greatly 
from another in its power of dealing with certain articles of diet, 
so, as might have been expected, in a state of disease these dif- 
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ferences become even more apparent; and, without refining 
over much, it may be stated, that the diet suitable for consump- 
tive patients must necessarily vary according to their individual 
peculiarities. "One man's meat is another man's poison," quite 
irrespective of the stage at which the disease has arrived, or of 
the symptoms by which it is accompanied. And not only so, 
the food which is suitable at one period of the disorder, and 
which the stomach proves itself equal to digest, may be quite 
unsuitable at another time, when that organ has acquired in- 
creased tone, or else has lost whatever little vigor it previously 
possessed. Thus, as it is necessary to consult our patient's feel- 
ings and constitutional peculiarities, in respect to warmth and 
climate, so also in respect to diet, individual idiosyncrasies must 
be carefully sought out and studied, if we wish to prescribe food 
which is likely to be properly digested. Remembering always 
the fundamental principle, that our aim must be to support our 
patient, and with that view to induce him to avoid indigestible 
matters, and to take nourishment in the form best adapted to 
the capacity of his stomach, we must endeavor to compass our 
end, not by adhering to any particular kind of food, however 
advantageous it may appear to be theoretically, but by prescrib- 
ing a diet as nourishing and supporting as the stomach will bear, 
by carefully watching its effects, and varying it according to 
the result of our observation, and, at the same time, by admin- 
istering such remedial agents as experience has proved likely 
to assist the weakened and disordered organ in the performance 
of its duties. 

If the disease be not accompanied by symptoms of bronchitis 
or of active local congestion, and if the stomach be not mate- 
rially deranged, a nutritious diet should be prescribed, com- 
prising caviare, marrow, fat bacon, and fat meat, twice or three 
times daily. If there be much exhaustion and depression, and 
the pulse be sIoav, the skin cool and the urine clear, wine and 
malt liquor may be added with advantage, and the patient should 
be ordered to take some rum and milk, or half a pint of cream 
with a teaspoonful of brandy, on first waking in the morning, 
and some bread and milk, mock turtle soup, or other light, nour- 
ishing food, with a little brandy, if necessary, on retiring to rest 
at night. Indeed, stimulants in full doses are indispensable in 
many cases. 

If the liver be disordered or the stomach loathes ordinary 
cooked butcher's meat, raw meat mixed with brandy may be 
tried, or venison or game may be given, or a light fish diet may 
for a time be substituted for the meat. Oysters are often di- 
gested very readily ; and cod and other light white fish, includ- 
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ing their livers, are especially to be recommended, and so is 
turtle soup. In many of these cases saccharine matters prove 
easy of digestion, and the greatest benefit is often derived from 
the administration of " eau sucr^" in considerable quantities. In- 
deed, when cod-liver oil and pancreatic emulsion cannot be toler- 
ated, and the patient evinces a repugnance to butcher's meat, 
it is my practice to recommend the free use of sugar. When 
properly digested it is essentially " fattening," and several pa- 
tients have gained much in weight and have improved in health 
when taking little in the shape of food beyond bread, milk, and 
"eau sucr^" — the sugar so consumed amounting to a pound and 
upwards daily. Another article which has proved useful as a 
nutritious beverage is milk caused to ferment by the admixture 
of yeast or other material. In some instances, if taken in con- 
siderable quantity,^ it is said to be productive of great benefit. 

If, again, the case be characterized by heat of skin, quickness 
of pulse, oppression and constriction across the chest, and a hard, 
irritable cough, the diet must be limited for a time to articles 
such as milk or cream, or farinaceous food. Linseed tea, the 
decoction of marshmallow, gum arable, the mucilaginous material 
of the Fucus crispus, or Carrigheen moss, and the bitter demul- 
cent mucilage of the Iceland moss, are serviceable, not only in 
allaying the cough, but as bland, unirritating articles of food; 
and in many of these instances milk in which mutton suet has 
been boiled, proves extremely useful. Beverages such as whey 
and buttermilk, and soda, lime, or Carrara water and milk, are 
also to be recommended, as being at once grateful to the patient 
and useful adjuncts to the diet. Chocolate may be advanta- 
geously substituted for tea, and oranges, lemons, and grapes may 
be allowed if the stomach is not irritable and the bowels are not 
relaxed. It need only be added, that the amount, no less than the 
quality of the food, must always be proportioned to the tempera- 

1 The immunity from phthisis enjoyed by the nomadic tribes who wander 
about the steppes of Eastern Kussia is popuhirly attributed to their great 
consumption of milk in a state of fermentation, and Dr. Schnopp, of Eaux- 
Bonnes, has lately been making trial of it as a remedy. The " galactozyme," 
as the Doctor calls it, or the""kumos," as it is more commonly termed, 
possesses a pleasant mild acidity, and a slightly vinous flavor, and is said to 
appease thirst and excite the appetite. The urine becomes clearer, more 
limpid, and larger in quantity; the pulse slower, softer, and larger; and 
when a considerable quantity of the galactozyme is taken, a peculiar 
kind of calm inebriety is produced, followed by somnolence or sleep and a 
strong inclination to quietude of mind and body. Three or four bottles may 
be taken daily, and a condition of embonpoint is attained in a few weeks. 
(See " Med. Times and Gazette," .June 24, 1865.) I am informed that it is 
commonly used as a beverage in phthisis in the Shetland Isles, in Norway, 
and other countries besides Central Asia. 
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ment and idiosyncrasy of the patient, the temperature of the air 
in which he resides, and the amount of exercise he is taking.^ 

This brings me to the consideration of cod-liver oil, which 
may be regarded partly as an article of food, and partly as 
a medicinal agent. To whichever of its constituents its efficacy 
may be due, there cannot be a doubt that it is beyond all 
others the remedy on which most reliance can be placed. In 
the north of Europe it has long been a popular and favorite 
remedy, and was introduced into this country many years ago, 
but practically Ave are indebted to Dr. Hughes Bennett for our 
earliest knowledge of its remarkable powers in the treatment 
of tuberculous disorders.' Chemistry has hitherto failed to ex- 
plain its action, but clinical experience leaves not the slightest 
doubt as to its beneficial influence. Of course its virtues are 
most strikingly displayed in the earlier stages of the disorder, 
and in cases where there is not a strong inherited predispo- 
sition to tubercular disease, but this fact amounts to nothing 
more than that Avhere there is little mischief to be overcome, the 
oil has less difficulty in subduing it than it has when the mis- 
chief is deeper seated or more advanced. And speaking gener- 
ally, it maybe stated that the oil proves serviceable at all ages, 
and at all stages of the disorder. The symptoms and physical 
signs ameliorate under its administration with a rapidity which 
is sometimes quite surprising; and in favorable cases the weight 
of the body increases, the cough and expectoration decrease, the 
appetite improves, and the night sweats and other unfavorable 
symptoms gradually disappear. 

Three facts, which have been elicited by careful observation, 
appear to afford some clue to its mode of action. The first is, 
that unless the patients gain weight Avhilst using it, the oil sel- 
dom or never proves remedial ; the second, that weight and flesh 
may be gained during its administration although the pulmonary 
disease be steadily progressing ; the third, that when it does act 
remedially, the weight gained is far beyond what would result 
from the oil as a mere aliment. Hence, it would appear that 
its operation consists in aiding digestion by supplying some 
principle which is essential to the assimilation of food and the 
establishment of healtliy nutrition. This view has been uniformly 
maintained by Dr. Hughes Bennett, who has stated, further, 
that its efficacy depends on its supplying the fatty matter wdiich 
is essential to the formation of healthy chyle, and which the 

1 I cannot allow this opportimitv to pass without recording mj son«e of the 
large debt of gratitude due to Dr. Hughes Bennett by the profession of this 
country for his persevering advocacy of cod-liver oil lit a time when its value 
was not recognized. 
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digestive organs have become unequal to manufacture or separate 
from the food. My own impression is, that its influence is not 
so simple as is here suggested by Dr. Bennett ; for, if his views 
were correct, it ought to act beneficially whenever the stomach 
is capable of retaining and digesting it, whereas cases not unfre- 
quently occur in which, though the oil does not disagree, it fails 
to exercise any influence on the disease, which, nevertheless, may 
yield to other remedies. Further, the improvement which re- 
sults from cod-liver oil is not found to follow the administration 
of neat's-foot and other oils which equally supply an oily matter; 
and as in administering cod-liver oil we are conveying into the 
system iodine, bromine, phosphorus, and other matters which are 
known to exercise a powerful influence on the animal economy, 
I am inclined to believe that the peculiar efficacy of cod-liver 
oil depends partly on the supply of oil which it affords, but partly 
also on its containing elements which are wanting in most cases 
of consumption, and which in such cases it satisfactorily sup- 
plies; and that when it fails to operate remedially, it does so in 
some instances, because it is not tolerated by the stomach, and 
in others, because it does not contain, and therefore does not 
supply the elements which in those particular instances are re- 
quired to promote healthy assimilation. Be this as it may, its 
extraordinary virtues cannot be doubted, and it ought to be 
administered in all cases of consumption in which it does not 
derange the stomach. It rarely purges or otherwise disturbs 
the bowels, and it does not induce congestion of the lungs, or 
fatty enlargement of the liver or kidneys ; on the contrary, it 
improves nutrition generally throughout the body. Not only 
does it produce increase of weight, but the patients whilst taking 
it gain strength and color. As a mere aliment it is extremely 
useful, and as a remedial agent in appropriate cases its value is 
inestimable. 

It has been urged by Dr. Walshe,^ that the oil operates less 
beneficially in proportion as age advances, an assertion which is 
quite opposed to my own experience. Had he stated that it 
less frequently agrees with persons advanced in years than with 
young persons, and therefore less commonly produces satisfactory 
results, I should have coincided entirely in his views ; but some 
of the most remarkable instances of rapid improvement under 
its use, which have occurred in my own practice, have been in 
the persons of patients far beyond the middle period of life. Not 
only has flesh been gained in the cases referred to, but the gen- 



1 Loc. cit., p. 532. 
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eral symptoms and physical signs have improved to a correspond- 
ing degree. 

Further, it has been stated, that " intrathoracic inflammation 
and haemoptysis" are contraindications to its use. Experience 
at the bedside, no less than theoretical considerations, lead me 
to demur to this statement. In pulmonary consumption, the 
thoracic inflammations are attributable to the unhealthy condi- 
tion of the nutrient fluid and the local irritation of the tubercular 
deposit, and the spitting of blood is due to congestion, induced 
by the same agencies. If then the oil efi'ects what its advocates 
profess, viz., an alteration or improvement in the condition of 
the blood, and a consequent improvement in the process of nu- 
trition, it is difficult to see why its use should be abandoned at 
the very moment when its aid is most urgently required. More- 
over, experience does not afibrd any warrant for suspending its 
administration under the circumstances alluded to. My constant 
practice has been to continue its exhibition in combination with 
the remedies best calculated to relieve the inflammation or the 
hemorrhage, and I have never seen the slightest inconvenience 
produced thereby, in cases in which it otherwise agreed. 

Sometimes, however, it thoroughly disagrees with the stomach, 
and even if it does not produce actual vomiting, it gives rise to 
nausea and acid eructations, together with feverish derangement 
of the system. In these instances it must either be omitted 
altogether, or administered in small doses, and at all events its 
use must be discontinued until the stomach is brought into better 
order, and has acquired the power to digest and assimilate it. 
The question of treatment in cases such as these resolves itself 
into that of imparting tone to the digestive organs, and regulat- 
ing the action of the liver. There is generally undue acidity 
of the stomach, with deficiency or irregularitj^ in the action of 
the liver and bowels; and the method to be adopted in overcom- 
ing the difiiculty must depend upon the degree of biliary derange- 
ment. If the stomach appears to be the organ principally at 
fault, the administration of the mineral acids in combination with 
vegetable bitters and taraxacum will often serve to give it in- 
creased tone, and thus rectify the error ; whilst if the acids are 
not well borne, the same result may be produced by the exhibi- 
tion of an occasional alterative at night, and of the light vegetable 
bitters, with liq. potassse, or the carbonates of the alkalies, or 
the hypophosphites of soda or lime, or the nitrate, or bicarbonate 
of bismuth, during the day. If, on the other hand, the stomach 
is not the principal off'ender, but the bowels are disordered, and 
the motions knotty, clay-colored, or of a dark green, or almost 
a black color, no good will be effected without the aid of an emetic, 
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or the careful administration for some days of slight mercurials, 
with ipecacuanha, taraxacum, ox-gall, podophyllin, and other 
remedies Avhich in some way influence the secretion of bile and 
the action of the bowels. Not unfrequently, after careful atten- 
tion to the digestive organs, and equal care in respect to hygienic 
treatment, the stomach will acquire the power of digesting the 
oil, and the animal economy will then be improved by the admin- 
istration of the very remedy which had previously upset it. In 
all such cases, however, it is advisable to recommence its admin- 
istration in small doses. Under ordinary circumstances, half an 
ounce of the oil may be given twice, three times, or even four 
times daily, and the dose may be cautiously increased to one or 
two ounces. But, whenever an intolerance of the oil has been 
once manifested, it is prudent on recommencing its administra- 
tion to give it in doses not exceeding a teaspoonful twice a day ; 
and, if that quantity be digested, the dose may be gradually in- 
creased, and repeated more frequently. It should be taken 
shortly before or after a meal, in order that it may be presented 
to the stomach at a time when digestion is in full activity, and it 
may be taken floating on a glass of wine, or on a dose of tonic 
medicine containing the mineral acids or the alkalies. Not un- 
frequently, when the stomach rebels at the oil in its natural con- 
dition, it receives it readily when made into an emulsion with 
liquor potassae, or some other alkali, and it is always advisable 
to try it in this form before abandoning its use. The kind of oil 
employed, whether the pale, light brown, or dark brown oil, is of 
little importance in a therapeutical point of view; but the paler 
kinds are purer and more palatable, and are sometimes retained 
when the coarser brown oil is rejected by the stomach. 

Sometimes, however, do what we may, the stomach is unable 
to retain the oil, or to digest or assimilate any fatty food. Under 
these circumstances an attempt should be made to introduce the 
oil into the system through some other channel, and this may be 
effected either by means of the skin or the rectum. The practice 
of inunction is not an innovation of modern times, nor is it con- 
fined to cases of disease. Among the Romans it was employed 
as a hygienic luxury ; and it is in constant use in the present day 
amongst the natives of Western Africa, who suffer little from the 
ravages of phthisis. Even in our own country, accidental inunc- 
tion takes place to a limited extent among certain classes of the 
community. The young persons who are employed in wool 
factories where large quantities of oil are employ ed,i tallow chand- 
lers, butchers, and others, are necessarily in contact with fatty 



1 See "Edin. Monthly Journal," April, 1853. 
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matter throughout the clay, and it has been observed not only 
that they are unusually well nourished, but that they are less 
liable than others to suffer from consumption. But more than 
this ; experience has established the fact that the endermic method 
of introducing the oil is often very serviceable in phthisis. Cases 
have been published by Dr. Simpson of Edinburgh, and by other 
observers, which are quite sufficient to prove its efficacy. In 
my own practice several instances have occurred in which its 
operation has been signally beneficial. One gentleman whom I 
saw in consultation with the late Dr. R. Bright, and subsequently 
with Dr. C. J. Williams, gained a stone and a half in weight in 
less than three months by the persevering use of it, and the 
physical signs of pulmonary disease subsided greatly at the same 
time. In most instances, however, its virtues are not displayed 
so strikingly as when it is administered by the mouth; and the 
smell of the oil when applied externally, is so extremely disa- 
greeable, that many patients cannot be persuaded to use it. 
Under these circumstances, lard or the inodorous vegetable oils 
may be substituted for it, and undoubtedly will serve to check 
waste, and support the strength ; but the patient's weight will 
seldom increase materially under their use, and I am doubtful 
whether, in any instance which has come under my notice, the 
progress of the local disease has been arrested. 

Another method of introducing the oil is by the rectum, in the 
form of injection. Some physicians have reported favorably of 
its action when exhibited in this manner ; but in the few cases 
in which I have seen it tried, it has not answered my expecta- 
tions, and the strong objection which is commonly entertained 
to the constant use of enemata must render its administration 
in this way an expedient to be resorted to only in exceptional 
cases. When the stomach will not tolerate the oil, and the fatigue 
incident to its inunction, or the dislike of the patient to its em- 
ployment in that manner forms a bar to its administration, then 
enemata containing the oil may be tried ; but its exhibition in 
any other way than by the mouth must be regarded as a mere 
expedient to serve the purpose of supporting the patient tempo- 
rarily, while the stomach — the proper receptacle for food is 

being prepared for its reception, and fitted to digest it. 

One word of caution may be added respecting the period of 
the disease at which the administration of the oil should be com- 
menced, and the length of time for which its exhibition should 
be continued. It has been already stated that its effects are dis- 
played most strikingly when it is administered early in the dis- 
ease ; and it need only be added, that it cannot be given too 
early. Pathological research has long since proved that pul- 
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monary consumption, in its incipient stage, is a disease wliicli 
admits of cure in a considerable proportion of cases — of cure so 
readily effected that it often takes place spontaneously, and so 
permanent that there is often no recurrence of the disease, even 
dui'ing a life protracted to an advanced age. My own experi- 
ence has fully corroborated the facts thus gleaned from the field 
of pathology ; and it has also confirmed another fact, drawn from 
the field of clinical observation, viz., that such cures are rarely 
effected if the pulmonary disease has made much progress. 
Therefore it becomes of vital importance to recognize the earliest 
inroads of the disease, in order that a proper regimen may be 
enforced, and the oil and other appropriate remedies adminis- 
tered whilst as yet our patient retains his strength, and the sys- 
tem its reparative power. It is not sufficient to persist in the 
administration of the oil only until some sensible improvement 
has taken place ; the very fact of improvement should rather be 
regarded as a stimulus to further perseverance. The deposit of 
tubercle is so clearl}^ connected with constitutional derangement, 
and any material alteration in the constitution is notoriously ef- 
fected so very slowly, requiring not weeks or months but rather 
years for its completion, that if we would consult our patient's 
safety, we must urge him to take the oil for many months after 
he considers his health re-established. If he refuses to do so, 
the probability will be that the improvement will be only tempo- 
rary, and after a short interval of comparative tranquillity, the 
machine will again get out of order, mischief will recommence 
in an active form, and our power may not avail to arrest it; 
whereas, if the patient can be persuaded to continue taking the 
oil for a year or two, omitting it only three or four times in the 
twelvemonth, for three weeks or a month at a time, while he is 
enjoying change of air, and is otherwise under peculiarly favor- 
able hygienic conditions, my experience leads me to believe that, 
in a considerable proportion of cases, the tendency to the dis- 
ease will not only be arrested, but the improvement which has 
occurred will be maintained, even after the oil has been discon- 
tinued. 

The late Dr. Theophilus Thompson' and other physicians have 
advocated the use of ozonized cod-liver oil, and have stated, as 
the result of their experience, that the force and frequency of 
the circulation are subdued through its agency, and inflammatory 
action therefore averted. The statement at present rests, I 
think, on insufficient evidence, and my own experience of its 
action is too limited to enable me to pronounce decisively on 

1 See "Med.-Chir. Trans.," vol. xvii, p. 349; 
29 
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the subject. In the few cases in which I have employed the 
ozonized oil it has failed to exercise the controlling influence 
over the pulse attributed to it by Dr. Thompson, and my im- 
pression is that the results he obtained were quite exceptional. 
But if, on more extended observation, it should prove to exert 
the power claimed for it by its advocates, it would be a valuable 
adjunct to the treatment of cases characterized by acceleration 
of the pulse, and especially so when haemoptysis is a prominent 
feature. 

It has been suggested by Dr. Dobell that the constitutional 
disturbance so remarkable in consumption is due to the imper- 
fect assimiliation of fatty matters consequent on defective action 
of the pancreas, and he has proposed to remedy this deficiency 
by the administration of pancreatine, either alone or in combi- 
nation with fatty matters, in the form of emulsion. He affirms 
that many persons who cannot digest fat, and are unable to as- 
similate, and therefore to profit by cod-liver oil, can take fat or 
oil when formed into an emulsion by means of pancreatine, and 
that under its use the strength and weight of the patient im- 
prove, and, in many instances, the progress of the disease is 
^checked. Nay, more, he has published reports in the journals, 
wherein he endeavors to show by statistical reports that its action 
is almost uniformly beneficial. I wish it were in my power to 
indorse his statement or confirm his favorable report. Experi- 
ence, however, leads me to demur to his theory, and to question 
the value of the practice founded on it in most cases of consump- 
tion. The pancreas is not the only organ concerned in the 
emulsification of fat, and no proof has been adduced that the 
pancreas is diseased in those cases in which fat is not easily di- 
gested. Further, it oftentimes happens in consumption that 
tliere is no disinclination to take fatt}^ matters, and no apparent 
difficulty in digesting them ; on the contrary, fat is often eaten 
greedily and digested readily by this class of invalids. In these 
instances, therefore, it can scarcely be pretended that a defi- 
ciency of pancreatine is the cause of the complaint, and the ad- 
ministration of pancreatine, whether alone or combined with fat 
in the form of emulsion, is found not to afford the slightest 
benefit. I have watched its effect under these circumstances 
too often to be mistaken in my conclusions. Nevertheless there 
are cases in which the utility of pancreatine does not admit of 
doubt. The repugnance to fatty and oleaginous matters ex- 
hibited by some consumptive patients is so great that they can- 
not be induced to take them, and even if they do swallow them 
they either eject them by vomiting or find their digestive organs 
•completely upset. In these cases the pancreatic emulsion is 
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useful in supplying an important element of food in a form in 
"vvhich the digestive organs can deal with it. Several patients 
under my care, who have evinced an utter indisposition to take 
fatty matters, have derived much benefit from the pancreatic 
emulsion. But it must not be assumed that this is the only form 
in which fatty matters can be taken under the conditions just 
referred to. Even when the stomach rejects fat at dinner, and 
is unable to digest oil in its natural state, it will often receive 
either the one or the other when made into an emulsion by means 
of liquor potasste or some other alkali, in which case I have usually 
found that the cod-liver oil proves more beneficial than the pan- 
creatic emulsion. But in cases characterized by such an intol- 
erance of oil and fat that the addition of alkalies does not suffice 
to insure their favorable reception by the stomach, pancreatic 
emulsion may be fairly tried as a remedy from Avhich much bene- 
fit may be expected. In some such cases it can be taken and 
digested readily, and under these circumstances it is of consider- 
able value. 

The remedies which will best assist in imparting tone to the 
digestive organs and improving the general health, must neces- 
sarily vary with the condition of the patient. Alkalies and their 
salts, especially the hypophosphites of soda and lime, phosphoric 
acid, or any of the mineral acids in combination with taraxacum 
and light bitter infusions, dulcamara in full doses, the iodide, 
the phosphate, the sesquichloride of iron and other chalybeates, 
cinchona, quinine, strychnine, and sarsaparilla, are amongst the 
internal remedies which I have found most useful ; whilst in 
some instances warm baths, hot air baths, such as the Turkish 
bath, and cold shower baths, judiciously employed, are also ex- 
tremely serviceable. The same may be said of the mineral 
waters and mineral baths, especially those of Ems, Vichy, Cau- 
teret, Eaux Bonnes, and Spa abroad, and of Bath, Tunbridge 
Wells, and Harrowgate in this country ; but, like other agents, 
they prove remedial only when employed in appropriate cases, 
and in others are useless or even mischievous. The Cimicifuga 
racemosa and the wild cherry bark are remedies which have ob- 
tained a high reputation in America, and an endless variety of 
other substances, which experience has proved to possess no 
special virtues, have been brought from time to time before the 
profession. Amongst these, the hypophosphites of lime and 
soda, naphtha, iodine and its compounds, hydrocyanic acid, digi- 
talis, and other agents have been vaunted as specifics ; but ex- 
perience has amply proved that they are serviceable only when 
administered according to the requirements of the patient. In 
no case do they deserve the title which their advocates have 
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arrogated for them, even when they operate beneficially. Like 
all other remedies, they are useless in some instances, and worse 
than useless in others. And the i-eason is not difficult to fathom. 
Not only does the condition of the stomach and other organs 
dilfer in different cases, and in the same case at different periods 
of the disease, but the general symptoms present every possible 
variety, according to the precise nature of the actions going on 
in the system. 

Everybody must have observed how strangely variable the 
course of consumption ordinarily proves, and how frequent are 
the accessions of febrile disturbance and of increased cough and 
pain in the chest — symptoms which are commonly, though er- 
roneously attributed to " catching cold," and are, in fact, refer- 
able to the irritation produced by fresh deposits of tubercle, or 
to the supervention of bronchitis, pneumonia, or pleurisy, ex- 
cited by the unhealthy and irritating quality of the blood. It 
needs not much experience to understand that medicines Avhich 
prove useful when the disease is pursuing its ordinary slow, un- 
complicated course, must be of little avail, or positively inju- 
• rious, when the whole conditions of the case are altered by the 

occurrence of one of these active complications. In short, to re- 
vert to my former statement, medicines to be of the slightest use 
in this or any other disorder, must be administered according 
to the exigencies of the case, and in strict relation to existing 
symptoms. 

Oftentimes the secretions prove valuable guides to treatment, 
and their condition can never be safely disregarded. If the 
motions are pale-colored or else dark and offensive, a few altera- 
tive doses of mercury will be needed before tonics or other rem- 
edies Avill be of any avail, and so if the urine is persistently 
loaded with lithates, alkalies and the neutral salts will be re- 
quired to fit the stomach for the reception of cod-liver oil, iron, 
and other supporting agents.' In this disease as in all others, 

1 This was strikingly exemplified in the case of Wm. Wilhy, set. 27, who 
was admitted under my care into the King's Ward of St. George's Hospital, 
on October 5th, 1864. This man had large vomicie in both lungs, suftered 
frequently from spitting of blood, sweated profusely, and was reduced to 
such a state of emaciation that nobody imagined he could live many weeks. 
His condition seemed to render the administration of tonics, stimulants and 
cod-liver oil a matter of necessity, and they were given accordingly in every 
variety of form and combination. Day by day, however, he wiis becomiiio- 
I thinner and weaker, when my attention having been speciallv directed to 

the pale color of his motions, and the dark color and loaded coiidition of his 
urine, 1 determined to omit all tonics, and to administer alterative doses of 
mercury and effervescing saline medicines with excess of alkali. From that 
time he began to improve, and in the course of a few weeks was able to re- 
sume the use of cod-liver oil. He loft the hospital on the 15th of Februarv 
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the value of a remedy depends less upon its intrinsic properties 
than upon its adaptation to the requirements of the patient at 
the moment of its administration. 

There are other expedients for giving relief which must not be 
passed by without special notice. I refer to bloodletting, baths, 
the external application of absorbents and rubefacients, and the 
use of persistent derivatives, such as issues, setons, blisters, and 
the production of pustular eruptions and discharges by means of 
tartar emetic, croton oil, or biniodide of mercury ointments. 

Small and repeated venesections, and the frequent application 
of a few leeches, have been recommended, by authors as calcu- 
lated to relieve the congestion of the lungs which so constantly 
accompanies phthisis, and so indirectly to cure the disease. 
Nothing, however, can be more opposed to sound pathology, and 
to the results of modern experience. A moderate abstraction 
of blood may possibly be requisite, if perchance active pleurisy 
or pneumonia should intervene ; but even in that case the symp- 
toms may usually be subdued by appropriate treatment, without 
loss of blood ; and the idea of relieving congestion by repeated 
bloodletting, whether local or general, is simply absurd and mis- 
chievous. The congestion is due to the unhealthy and irritating 
condition of the circulating fluid, and though the abstraction of 
blood may momentarily empty the vessels and relieve the pain, 
the impoverishment of the vital fluid resulting therefrom must 
necessarily tend to an increase of the congestive tendency. 
Efficient constitutional treatment, aided by dry cupping and 
(^ounter-irritation — not bloodletting — is the appropriate remedy 
for this form of congestion. 

Some authorities' maintain that considerable benefit may be 
derived from the repeated application of rubefacients and absor- 
bents to the chest-walls. My own observation induces me to 
concur in this opinion ; but I question, nevertheless, whether 
the mode in which these agents are usually employed is well 
calculated to effect our object. No one can doubt that the ap- 
plication of mustard poultices and turpentine stupes are often- 
times productive of great and immediate relief ; but in these 
instances the curative influence of the remedies is aided by the 
effect of warmth, and their irritant eff"ect is not carried to the 
extent of damaging the cuticle. It is otherwise in regard to 
many rubefacients and absorbents which are commonly employed. 

1865, plump and in good condition, having lost his cough for more than six 
weeks, with no more physical indications of the attacks he had undergone 
than was afforded by slight deficiency of respiration at either apex. The 
vomicic had cicatrized, and it was obvious that very little tubercle remained 
in his lung. I saw him five months after he left the hospital, and he was 
then in good health. 
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The acetura or the linimentum cantharidis painted on the chest 
after the manner usually recommended, produce little immedi- 
ate eflfect as rubefacients, but speedily destroy th'e cuticle, and 
cause continued annoyance to the patient. I have repeatedly 
watched the application of these remedies, and have failed to 
satisfy myself of their curative action. So also in regard to the 
tincture and the liniment of iodine — the favorite and most com- 
monly employed absorbents. Applied to the chest-walls in its 
concentrated form, iodine may prove useful as a mild counter- 
irritant, but it certainly must fail in its action as an absorbent, 
for it dries in the course of a few minutes, and after one or two 
applications induces death and separation of the cuticle — a re- 
sult which manifestly precludes the possibility of our obtaining 
the absorbent action of the remedy. If any good is to be ef- 
fected by means of the absorbent properties of iodine, it should 
be so applied as to produce a moderate determination to the 
surface, but not so as to interfere with the function of the skin, 
and prevent its absorbent action continuing during a length- 
ened period. Therefore when I have recourse to the assistance 
of iodine, I make use of it as a weak, watery solution in combi- 
nation with glycerine, after the manner in which I have always 
employed it for reducing chronic enlargement of the joints. A 
lotion is employed composed of six drachms or an ounce of 
tincture of iodine, an ounce and a half of glycerine, and three 
ounces and a half of water; and if a piece of flannel wetted with 
this be constantly applied to the surface of the chest, and cov- 
ered Avith oiled silk, it will usually keep up a redness of thp 
surface, without unduly irritating the skin or interfering with 
its absorbent power. And, without attempting to define the 
amount of good or the precise character of the changes which 
may be thus effected, I may fairly state that more relief, if not 
more permanent benefit, results from the employment of iodine 
in this manner than from the application of any other external 
remedy. If, as sometimes happens, the smell of the iodine 
proves offensive to the patient, or if an objection be raised to 
the constant application of a lotion to the chest, or to the stain 
which iodine leaves on the skin, a liniment, of which the formula 
is subjoined, may be diligently rubbed in night and mornino-. 
This lotion is nearly colorless, and operates powerfully in in- 
ducing the characteristic effects of iodine, of which it contains a 
large proportion.' 

^ lodi., gr. XXX . 
Liq. Amnionite Fort., ; 
Linirnenti Saponis, ^^j ; 

Linimenti Camphor'se Comp., gij. M. ft. linimentum. 
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The question respecting the use of derivatives is not easily 
disposed of. From the earliest periods of medical history they 
have been used and lauded as extremely beneficial ; and the cu- 
rious facts deduced from the result of clinical observation 
respecting the effects of apparently insignificant discharges from 
ulcerated surfaces, point to the necessity of caution in arriving 
at an opinion adverse to their employment. My own opinion is 
favorable to their use in aid of constitutional treatment in the 
early stage of the disease, provided they are so regulated as not 
to exhaust the patient's strength by the profuseness of the dis- 
charge induced, and not to depress him, morally and physically, 
by causing constant pain and annoyance, and preventing sleep. 
Their applicability, therefore, must depend on the mental and 
constitutional peculiarities of the patient. The means most 
commonly adopted in former days for the purpose of inducing 
discharge were the use of issues, either between the scapulte or 
in the arm, or over the margin of the false ribs ; but a less for- 
midable and more efficient method is the application to the chest 
of one of the many ointments or liniments which induce pustular 
eruptions. None, in my experience, answers better than an oint- 
ment for which the formula is given below.** In the later stages 
of the disease derivatives of this kind almost invariably depress 
the patient, and therefore should not be employed. 

The use of baths, whether warm, tepid, or cold, vapor or hot 
air, is too much neglected in the treatment of consumption. This 
has arisen, I believe, partly from the difficulty which, until the 
last few years, has been experienced in obtaifling baths in this 
'country, and partly from the mischief which has frequently re- 
sulted from their improper or injudicious employment. It is not 
to be doubted that agents like baths must exert a powerful in- 
fluence on the animal economy. Theory suggests the fact, and 
experience confirms it. But their agency will be for good or for 
evil, according as they are judiciously or injudiciously made use 
of. The cold shower bath will stimulate and brace one patient, 
but will chill and depress another ; the warm bath will soothe 
and ti^anquillize one person, but enervate and render another 
miserable ; the vapor or the hot-air bath will refresh the man 
whose skin is dry and inactive, and whose nervous system is 
oppressed or rendered irritable by the presence in the blood of 
materials which ought to have been thrown off by perspiration, 
whilst it would exhaust and reduce to an unwarrantable degree 
the patient whose skin is already relaxed and acting immod- 

1 Hydrargyri Perchloridi, gr. viii; lodi., gss ; Spiritus Rectificati, giss j 
Adipis, ^j, ft. ung. 
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erately. Thus, it may be affirmed of baths as of other agents, 
that they become remedies only when they are adapted to the 
requirements of the case. But it may be added, that when so 
employed they are valuable adjuncts to other treatment, and 
ought never to be neglected. I have seen more striking benefit 
result from the cold shower bath and the dripping sheet, followed 
by active friction, or from the hot-air bath, followed by a cold 
douche or a cold shower bath, than from any other remedy, ex- 
cept cod-liver oil. The patient, if cold and chilly, is warmed by 
the hot-air bath to a degree which cannot be produced by any 
other agency, while the cold water braces the nervous system, 
and renders the skin less susceptible of draughts and of sudden 
variations of temperature. Sponging the body Avith cold or 
tepid vinegar and water is sometimes very serviceable. 

There are certain symptoms in connection with phthisis which 
require consideration apart from the general treatment of the 
disease. Sometimes, for instance, dyspepsia is such a prominent 
feature, and so urgent in its character, as to demand special and 
almost exclusive treatment. Constant pain and weight at the 
stomach, increased after food, and oftentimes accompanied by a 
distressing sense of nausea, induce the patient to reject food 
almost entirely. These symptoms must be met by treatment 
specially addressed to their relief ; and although it is not my 
purpose at present to discuss at any length the treatment of 
dyspepsia, it may be stated that, among the remedies which I 
have found most serviceable in this particular form of the com- 
plaint are bismuth, liquor potass^e, the alkaline carbonates, 
hydrocyanic acid, the mineral acids, gallic acid, strychnia, and 
opium, preceded, if necessary, by an alterative dose of calomel 
or blue-pill, and aided by counter-irritation at the pit of the 
stomach. 

Cough is another symptom which requires special treatment — 
not when it is loose or slight in amount, but whenever it is hard, 
frequent, and harassing, and produces exhaustion during the day 
and sleeplessness at night. Amongst the remedies most service- 
able in allaying the irritation are opium and its salts, bella- 
donna, conium, lactucarium, digitalis, and hydrocyanic acid, 
and their action may be aided by ipecacuanha, or squills, or by 
tolu, marshmallow, liquorice, Iceland moss, linseed tea, and 
other demulcent materials, whether in the form of a beverage, 
cough-drop, or lozenge. 

If the cough be hard and accompanied by symptoms of febrile 
excitement, with pain and constriction in the chest, and a stetho- 
scopic examination reveals commencing bronchitis or pneumonia, 
salines with tartar emetic will be the appropriate remedies, and 
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their action will be assisted hj occasional dry cupping between 
the shoulders, by stimulating embrocations to the chest, or by 
mustard poultices, turpentine fomentations, or blisters, accord- 
ing to the urgency of the case. If the febrile exacerbation be 
referable to pleurisy, a few leeches to the seat of pain may pos- 
sibly be needed, and the administration of opium, or of calomel 
and opium may even be required, whilst blisters or fomentations 
are employed externally. But it must never be forgotten that 
all inflammatory complications of phthisis are referable to the 
irritation of tubercle in the lung, or to the morbid condition of 
the blood in which the deposit of tubercle originates, and that 
although the remedies just named may be needed for a time to 
mitigate or subdue existing inflammation, yet that they must be 
replaced as soon as possible by cod-liver oil, and other supporting 
or restorative agents, which alone can prove eff"ective in com- 
bating the disease. 

If the pulse be very quick, and the cough, though extremely 
irritable, is not accompanied by pain or constriction across the 
chest, or by physical signs of acute pneumonia or pleurisy, I 
know of no remedies of equal value with aconite, digitalis, the 
prunus virginiana, and the veratrum viride, and they may be 
given to the exclusion of tartar emetic, or in combination Avith 
it. In some instances, especially in the early periods of the 
disease, the effect of these remedies in aff'ording relief, after 
ordinary sedatives and expectorants have failed, is very re- 
markable. 

When there is entire absence of febrile excitement, and the 
cough is unaccompanied by pain or constriction across the chest, 
and the distress which attends it is referable to difficulty in ex- 
pectorating, the decoction of senega, aided by carbonate of am- 
monia, the balsam of Peru, the compound tincture of benzoin, 
tolu, squills, sulphuric or nitric ether, and other stimulating 
expectorants, appears to modify the character of the secretion, 
and thus, by facilitating its rejection from the bronchi, to relieve 
the strain of coughing. In some of these cases the action of 
emetics is extremely serviceable, not only by leading to the im- 
mediate ejection of the mucus and muco-purulent matter, which 
is loading the air-tubes and oppressing the patient, but by mod- 
ifying the character of the bronchial secretion, inducing a free 
action of the skin, unloading the whole of the internal organs, 
and thus promoting increased activity of digestion. Indeed, 
where there is much nausea or repugnance to food with evident 
disturbance of the liver, I know of nothing more certainly pro- 
ductive of relief than the deobstruent action of an emetic. 

If the cough is of a spasmodic character and the breathing 
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is accompanied by much wheezing, without any evidence of local 
inflammation, a cough-drop, containing stramonium, lobelia, hy- 
drocyanic acid, and ether, answers better than a mere narcotic 
and demulcent mixture, and in some such cases, the inhalation 
of a few drops of ether or chloroform from off a handkerchief, 
or the inhalation of atomized fluids holding hydrocyanic acid 
and morphia, or other sedatives in solution, will subdue symp- 
toms which have resisted the same remedies taken in a liquid 
form. Sometimes, when the mucous membrane of the air-pas- 
sages is very sensitive, and is easily irritated in a dry atmos- 
phere, the mere fact of moistening the air with steam w^ll prove 
useful in alleviating the cough, whilst in others the inhalation of 
dilute medicated vapors will be found more serviceable. For this 
purpose aqueous vapor, charged with the essential properties 
of conium, hyoscyamus, stramonium, or other substances, may 
be diffused through the atmosphere of the apartment, and 
breathed through one of the many forms of inhalers, whilst in 
other cases, in which there is little tendency to inflammation, 
more stimulating substances, such as iodine, camphor, benzoin, 
pyroxylic spirit (naphtha), creasote, carbolic acid, and common 
tar, may be beneficially inhaled in the same manner. Not un- 
frequently, however, the inhalation of air highly charged with 
moisture — whether medicated or not is of little importance — is 
oppressive and disagreeable to the patient, and under such cir- 
cumstances relief may sometimes be obtained by fumigating the 
apartments in which he resides by gently heating benzoin, myrrh, 
and various balsams and gum resins, or creasote, tar, camphor, 
iodine, and other substances, and it is stated — though 1 cannot 
vouch for the fact — by the inhalation of oxygen and compressed 
air.^ 

Sometimes the irritability of the cough is due to relaxation of 
the throat and elongation of the uvula, and in these cases the 
practice of snipping off a small portion of the uvula and of daily 
swabbing the throat with a strong solution of nitrate of silver, 
or some other stimulant or astringent material, will be found of 
the greatest benefit. A concentrated solution of tannin in gly- 
cerine has proved in my hands extremely serviceable, and so has 
powered alum, applied by means of a large camel-hair brush, 
which has been Avetted with glycerine and then covered with the 
alum. In certain instances, however, in which the pharynx is 
seen to be dry and devoid of secretion, I have found greater 

1 See " Emploi mgdicnl de I'Air comprim6," par M. Pravaz ; also "The 
Compressed Air Bath : a Therapeutic Agent in various Affections of the Re- 
spiratory Organs and other Diseases," by R. B. Grindrod, M.D. 
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relief produced by the application of a mixture of two parts of 
the tinctura pyrethri and one part of glycerine than by any more 
stimulating or astringent solution. The effect of the pyrethrum 
in inducing increased secretion from the mucous surface is quite 
remarkable. 

When the larynx is ulcerated, the application of a solution of 
nitrate of silver is often serviceable, but experience has led me 
to doubt the possibility of introducing either a sponge or a brush, 
except in instances in which the pharynx, the epiglottis, and the 
larynx are more than usually devoid of sensibility. Even with 
the aid of the laryngoscope the operation in most cases is well- 
nigh impossible. But by means of a syringe the solution may 
be injected into the larynx without difficulty, and I have known 
it to give relief when thus employed. But inasmuch as its appli- 
cation to the pharynx has appeared to be almost equally effica- 
cious, and is certainly less distressing than its introduction into 
the larynx, I prefer using the ^brush or the probang instead of 
the syringe. If it is desired to introduce the solution directly 
into the larynx, the better plan is to invoke the assistance of 
one of the instruments now commonly employed for pulverizing 
fluids, as the application of the caustic can thus be regulated 
without the slightest difficulty, and its use can be suspended the 
moment any undue irritation is produced. In some instances I 
have knoAvn considerable benefit produced by blowing a few 
grains of calomel down the pharynx whilst the patient is taking 
a deep inspiration,' and in others relief may be obtained by local 
blistering or by counter-irritation induced by means of turpen- 
tine, or of a lotion composed of biniodide of mercury,^ applied 
on a rag and covered with oiled silk, followed by the application 
of a bread-and-water or linseed poultice. The inhalation of 
medicated vapors is also in many instances attended with relief, 
and so is the inhalation of atomized fluids containing iodine, 
and other remedial agents or solution. Gargles are almost use- 
less. In certain instances, in which suffocation is imminent, 

1 I have devised an instrument for introducing calomel or any other pow- 
der into the larynx, which answers its purpose admirably. It consists of a 
curved canula, the extremity of which is finely perforated like a pepper-box, 
and unscrews to admit the introduction of the powder. This is passed back 
into the throat and held above the opening into the larynx. When it is in 
this position the patient is directed to inspire, and the calomel or other pow- 
der is then ejected by a current of air set in motion by means of an India- 
rubber ball attached to the other extremity of the canula. The instrument 
may be obtained from Whicker and Blaise, in St. James's Street. 

2 The following is a formula I often employ: Hydrargyri Perchloridi, 
o-r. vj ; Tr. lodi.'^ |j ; Glycerini, ^ss; M. ft. lotio. 
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tracheotomy may be had recourse to with the effect of prolonging 
life.i 

Pain in the chest is to be met by counter-irritation. Some 
persons recommend that blisters should be applied, and kept 
open bj dressing the blistered surface with the ung. sabinse or 
some other stimulating application; but I much prefer the prac- 
tice of letting the blistered surface heal, and then repeating the 
blister if necessary. The counter-irritant effect produced is 
greater and occasions less distress to the patient. When the 
pain is not so acute as to require a blister for its relief, stimulat- 
ing embrocations, or mustard cataplasms, or turpentine fomen- 
tations, may be used, or the compound tincture of iodine or the 
acetum cantharides may be applied to the chest daily by means 
of a brush, a fresh portion of the chest being painted Avith the 
solution each day. In most instances, however, it answers better 
to keep constantly applied to the chest a piece of lint saturated 
with a weak solution of iodine combined with glycerine, and 
covered with oiled silk. This gives little inconvenience to the 
invalid, and oftentimes suffices to relieve the dull, aching pain 
in the infra-clavicular regions with which comsumptive patients 
are apt to be tormented. 

Perspiration, which, when profuse, proves extremely weaken- 
ing and distressing to the patient, must be combated, like all 
the other symptoms, by judicious constitutional treatment. But 
there are certain remedies and plans of treatment which appear 
to exercise a special control over this disagreeable symptom, and 
therefore should be tried when the sweating is profuse. Amongst 
internal remedies may be mentioned gallic acid in full doses, 
which often answers well when given at bed-time, the mineral 
acids, bark, the muriated tincture of iron and opium ; whilst, 
as externa] applications, the cold shower-bath or the dripping 
sheet and sponging the body with vinegar and water, often prove 
serviceable.^ The symptom itself is referable to debility, and, 
as it gives rise to considerable exhaustion, active measures should 
be taken to upliold the patient and prevent its continuance. In 
no instance ought the administration of food, together with some 
alcoholic stimulant on going to bed, to be neglected. 

Nausea and vomiting, if attended with acidity of the stomach 
and not dependent on derangement of the liver, may usually be 
subdued by lime-water, or by the use of effervescing draui^hts 
with hydrocyanic acid, a drachm of Schacht's solution of bis- 
muth and a slight excess of soda. But, occasionally, when the 
tongue IS clean and the stomach irritable without any apparent 

1 See case in point referred to at p. 410 of this treatise. 
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biliary 'derangement, I have found greater benefit from the use 
of strychnia, nux vomica, or gallic acid, and sometimes from 
chloroform, creasote, or opium. Brandy and soda-Avater is often 
serviceable in these cases, and mustard cataplasms or blisters to 
the epigastrium are almost invariably productive of comfort, 
even if they do not arrest the symptoms. If the tongue and 
mouth are covered with aphthae, nothing will give such speedy 
relief as the repeated administration of sulphite of soda, which 
may also be employed in saturated solution as a wash for the 
mouth and throat. 

Diarrhoea is another symptom the treatment of which re- 
quires the exercise of considerable judgment. If the tongue be 
furred and the alvine secretions pale or otherwise unhealthy, 
and if, moreover, there be not any evidence of inflammatory 
mischief in the abdomen, a dose of calomel and opium, followed 
by a warm rhubarb draught or half an ounce of castor oil, will 
probably relieve the symptoms ; whereas if the tongue be nearly 
clean and vei'y red, giving evidence of long-standing intestinal 
irritation, the prOfbability is that ulceration of the bowels is 
going on, and that calomel and rhubarb would only aggravate 
the mischief. In such a case chalk mixture is not of much 
service, and sulphate of copper and opium, acetate of load and 
opium, gallic acid, ipecacuanha in full doses, the nitrate of bis- 
muth, kino, rhatany, tormentilla, and hsemotoxylum, are the 
more appropriate remedies, and they may be aided by starch 
and laudanum enemata. If the diarrhoea is attended by pain 
in the abdomen, poppy fomentations, poultices sprinkled with 
laudanum, or sinapisms, should be employed in aid of the inter- 
nal remedies. 

Fistula in ano is another symptom which must not be lightly 
dealt with. As long as the discharge is insignificant in amount 
and the patient's mind is not seriously disturbed by its con- 
tinuance, so long is it advisable to confine our eiBTorts to the 
treatment of the constitutional malady, and not to disturb the 
fistula. Any attempt at curing it by operation under these cir- 
cumstances would probably be followed by an immediate in- 
crease of the cough and other pectoral symptoms, and, there- 
fore, Avould be highly injudicious. But I do not hold with those 
who maintain that a fistula in ano occurring in the course of 
phthisis ought never to be interfered with. In some instances 
the discharge is profuse, and constitutes an important source of 
waste ; and the patient is so distressed and alarmed at its con- 
tinuance, that no treatment can be of avail until his nervous 
apprehensions are overcome. He can neither eat nor sleep for 
thinking of it, and his whole system is depressed in consequence. 
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In such cases I have known the greatest benefit result from an 
operation, combined with the formation of an issue in the arm, 
the use of a proper diet, and the administration of cod-liver oil, 
quinine, iron, and other appropriate remedies. ITot only has 
the fistula healed, but the general health has improved, the 
patient has gained flesh, and the physical signs of pulmonary 
disease have materially decreased. 

Chronic peritonitis, which sometimes occurs in connection with 
the deposit of tubercle in the peritoneum, is little under the 
control of medicine. Calomel, which is often serviceable in 
ordinary peritonitis, very generally proves mischievous in this 
form of disease ; and perhaps opium, iodide of potassium, and 
cod-liver oil are the internal remedies which are not only most 
likely to afford relief to the local irritation, but also best calcu- 
lated to subdue the constitutional irritation. Externally, ap- 
plications of a remedial nature can be made, which, if they are 
unequal to arrest the disease, are yet efficacious in mitigating its 
symptoms and affording comfort to the patient. Amongst these 
may be mentioned bran or mustard poultices, or poppy or tur- 
pentine fomentations, or, better still, a lotion containing lauda- 
num, belladonna, iodine, and glycerine, kept constantly applied 
to the abdomen on a piece of lint covered with flannel. 

Except in connection with the deposit of tubercle in the brain 
or its membranes, delirium is of rare occurrence in phthisis, and 
does not require any special treatment ; but when meningitis 
occurs it must be treated on general principles by calomel and 
active purgation, aided by a blister to the nape of the neck, the 
application of cold to the head, and, if necessary, of a few leeches 
to the temples — the extent to which the treatment is carried 
being modified by the tubercular character of the disease and 
the constitutional power of the patient. As soon as the first 
fury of the attack is overpast, iodide of potassium, with iodide 
of iron and cod-liver oil, are the appropriate remedies. 

A few words may be added respecting the treatment of acute 
phthisis. Theoretically, there is no reason Avhy the symptoms 
should not be combated on general principles, and practically, I 
believe the adoption of those principles will afford the patient 
the best chance of obtaining relief. This form of disease is 
characterized by so much asthenia that the abstraction of blood 
cannot be right, however great the pulmonary congestion may 
appear to be, and dry cuppings and counter-irritation are the 
expedients which locally offer most chances of benefit. The 
action of these external remedies should be assisted by the in- 
ternal administration of salines, digitalis, aconite, the veratrura 
viride, the prunus virginiana, and sedatives. If the depression 
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be not very great, and the existence of fine crepitation gives 
evidence of inflammatory mischief in the lungs, some antiuionial 
wine may be cautiously added; and if the attack be complicated 
by pleurisy, it may be necessary to give opium and small doses 
of calomel. In most instances, however, the use of fomenta- 
tions and judicious counter-irritation will supersede the necessity 
for more active treatment. The immersion of the feet and legs 
in hot water for the space of an hour is useful in inducing revul- 
sive action and promoting perspiration if the skin is hot and dry. 
When the more acute symptoms have subsided, and the state of 
the tongue indicates an improved condition of the digestive or- 
gans, cod-liver oil should be prescribed, and the other remedies 
given which prove serviceable in chronic forms of the malady. 



CHAPTER y. 

INTRA-THOKACIC TUMORS. 

In the sections devoted to percussion and auscultation fre- 
quent reference was made to the signs produced by intra-thoracic 
tumors, and the subject was partially mooted again when tuber- 
culous enlargement of the bronchial glands was under discussion. 
It may be desirable, however, to point out more distinctly what 
can and what cannot be done towards their diagnosis and treat- 
ment. 

It should be premised that tumors in the chest are either 
aneurismal or produced by morbid growths or deposits, usually 
of a malignant or scrofulous character. Malignant tumors are 
sometimes attached to the parietes of the chest, but more com- 
monly, like aneurism, they are developed in the mediastina, and 
ordinarily take their origin in the glandular structures. The 
nature of the growth has little influence on the symptoms pro- 
duced, for the phenomena are not peculiar to any special form 
of disease, but are referable to the interference with the respira- 
tion and circulation produced by the pressure of the tumor on 
the surrounding parts. Thus the physical signs and general 
symptoms vary not only with the seat and origin of the tumor, 
but with the size which it has attained, the direction in which it 
enlarges, and the nature of the organs on which consequently 
it exerts pressure. 

The physical signs are of two kinds, viz., those which indi- 



464 INTRA-THORACIC TUMORS. 

cate the presence of consolidation and those which bespeak 
pressure on the adjacent structures. When the tumor is at- 
tached to the parietes or occupies the anterior portion of the 
chest, there will be intense dulness on percussion in the region 
of the tumor and strongly marked parietal resistance; weakness, 
or absence, or some modification of the respiratory sounds ; and, 
according as the tumor is large or small, and of an inelastic or 
of a vibratile nature, there will be increase or absence of vocal 
resonance and vocal fremitus, and increased transmission or 
otherwise of the sounds of the heart. But the signs of pres- 
sure will be even more important. The intercostal spaces may 
bulge under the influence of the pressure from within, and even 
the bony structures, such as the ribs, the sternum, and the 
clavicles, may gradually wear away, until perforation takes 
place, and the tumor presents itself externally. Indeed, cir- 
cumscribed pulsation is often felt, and with it a thrill trans- 
mitted from the heart or large vessels. The heart may be 
pushed out of its place, or the aorta may be compressed, occa- 
sioning systolic murmur; or the innominate and subclavian 
arteries may be pressed upon, with the eifect of producing in- 
nominate and subclavian systolic murmurs, and weakness of the 
corresponding carotid and radial pulses ; or the superior vena 
cava may be compressed or surrounded by the tumor, in which 
cases the venous circulation is interfered with, so that disten- 
sion of the jugular, subclavian, axillary, and other veins occurs, 
tortuous and swollen veins show themselves superficially on the 
chest and abdomen, oedema commences in the face, neck and 
arm, and upper part of the body, and ultimately the patient 
becomes drowsy from congestion of the brain and stagnation of 
the blood in the venous sinuses of the dura mater ; or the pul- 
monary artery may be subjected to pressure, which may induce 
a systolic pulmonary murmur, dyspnoea consequent on a de- 
ficiency in the supply of blood to the lungs, and intense conges- 
tion in the whole venous system ; or the pulmonary veins may 
be more especially subjected to pressure, whereby dyspnoea, 
hsemoptysis, oedema of the lungs, and hydrothorax, wilf be pro- 
duced ; or the inferior cava may be pressed upon, and conges- 
tion of all the abdominal organs produced, together with disten- 
sion of the veins of the lower extremities, and ultimately of 
ascites and oedema of the legs and thighs ; or the bronchi may 
be pressed upon and irritated, so that increased mucous secre- 
tion is induced, accompanied by rales, rhonchi, and prolono-ed 
expii-ation ; yet further, the bronchi may even be perforated%y 
the pressure, and hemorrhage may take place, with frequently 
recurring haemoptysis, and a violent, spasmodic, ringing cough ; 
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or the lung itself may be seriously encroached upon and de- 
prived of air by the long continuance of pressure, until respira- 
tion ceases to be heard over the part, and percussion elicits in- 
tense dulness ; or the tumor may give rise to excessive local 
ii'ritation, and pleurisy, bronchitis, or pneumonia, may be set up, 
or the vessels supplying the lung may be pressed upon, and its 
nutrition so far interfered with that gangrene of the part may 
be the result.^ When the tumor occupies the central and pos- 
terior portions of the chest, the dulness on percussion is seldom 
so marked as in the former instances, and may not be percepti- 
ble on gentle percussion, though it is brought out by a forcible 
stroke. 

The auscultatory signs are very variable, being modified by 
the size and physical nature of the tumor, and by its precise 
relation to the surrounding organs and the walls of the chest. 
Sometimes the breathing is weak or almost absent, either 
locally or over an entire side, and vocal resonance and vocal 
fremitus are also absent ; but not unfrequently, when the tra- 
chea or the larger bronchi are pressed upon, the percussion-note 
is of a tubular or amphoric character: the breatliing, instead of 
being weak or absent, may be intensely loud and tubular, 
the expiratory sound prolonged, the vocal fremitus and vocal 
resonance increased, and the cardiac sounds transmitted far be- 
yond their usual limit. If the phrenic and the vagi nerves or 
the pulmonary plexus are pressed upon by the tumor, disturb- 
ance occurs in the respiration ; whilst, if the recurrent nerve is 
implicated, aphonia or some other modification of the voice is 
induced. If, as often happens, the oesophagus is pressed upon, 
dysphagia is the inevitable result, and if it is perforated hsema- 
temesis may occur ; if the thoracic duct were compressed, 
emaciation would proceed with extreme rapidity; if the trachea 
is subjected to pressure, stridulous breathing and weakness of 
voice are induced, the cough, which is paroxysmal, is either 
very weak or else loud, shrill, and clanging, and the expectora- 
tion is often streaked with blood. The trachea, the bronchi, 
the pulmonary artery, the oesophagus, and other structures, are 
liable to be perforated by the tumor. 

The general symptoms of intra-thoracic tumor possess little 
of a distinctive character. A tumor may long exist in the chest, 
without giving rise to any notable symptoms, and the patient 

1 For the details of a remarkable instance of pulmonary gangrene, which 
occurred under my care in St. George's Hospital, as the result of pressure 
by an aneurismal tumor, see "Hospital Post-mortem Register and Case- 
book " for February 8d, 1860, under the head of Henry Barnes; also 
" Trans. Path. Soc," vol. xi, p. 62. 

30 
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may not be aware of its presence until its development has led 
to pressure on the surrounding structures. Then occur pain, 
which is variable in amount, and is sometimes altogether absent, 
but which, when constant, as it often is in the spine at the junc- 
tion of the neck and back, is a symptom of grave significance ; 
dyspnoea, frequently influenced by posture ; wheezing and stri- 
dor, more or less distinctly marked, and peculiarly so with the 
expiration; cough of a paroxysmal character and peculiarly 
weak, or else loud, ringing, and of a metallic quality ; expecto- 
ration, which for a long time is simply catarrhal, or else consists 
of clear, gelatiniform mucus, which may subsequently become 
blood-tinged or more or less largely mixed with blood ; palpita- 
tion ; frequent attacks of giddiness and fainting; excessive rest- 
lessness during the day and want cJf sleep and slight wandering 
at night. Oftentimes the patient is able to obtain repose in one 
position only — the posture which happens, by force of gravity, 
to relieve the suffering organ from the pressure of the tumor. 
Thus, he sometimes sits erect in bed ; or remains day and night 
in an arm-chair, afraid to go to bed ; or, sitting erect, he may 
lean towards one side or the other; or he may lie dow^n in bed 
comfortably on one side, though the least attempt to move on 
to the other will induce violent spasmodic cough and a sense of 
impending suffocation ; or, again, he may lean forward, with his 
elbows resting on his knees, and his head supported by his hands. 
In addition to these symptoms, there may be inequality or entire 
absence of the pulse at one or both wrists, inequality of the pu- 
pils arising from pressure on the sympathetic nerve, ptosis of 
the eyelid, difficulty in swallowing, haematemesis, aphonia, dis- 
tension of the superficial veins, and oedema of the face, trunk 
or limbs, according as the tumor presses on one organ or another. 

There are four circumstances which will sometimes enable us 
to arrive approximately at a decision as to whether a tumor in 
the chest is aneurismal, malignant, or scrofulous. The first is 
the existence of aneurism, or malignant or scrofulous disease 
elsewhere in the body. The second is that when the tumor is 
aneurismal it is seldom accompanied by local inflammation, and 
that a murmur may be sometimes heard in a distant part of the 
chest, although none exists in the region of the heart ; or a loud 
murmur may exist in both situations, but may be lost or almost 
inaudible at intermediate points. The third is that the symp- 
toms induced by the pressure of an aneurismal tumor are apt 
to be extremely variable. A diseased mass, whether malignant, 
scrofulous, or fibrous, having broad and firm adhesions in the 
chest — arising, that is, from a broad, extended surface, as such 
masses do almost invariably — would not be influenced by change 
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of posture sufficiently to effect any material diminution in the 
amount of pressure, whether on the spine, the oesophagus, the 
bronchi or other parts ; whereas an aneurismal tumor, arising, 
as it often does, from a narrow base, and attached only to a vessel 
which admits of considerable motion, may have its position 
altered considerably by gravity alone, so that the suffering organ 
may be relieved by change of posture, and the symptoms refer- 
able to posture may be mitigated. The fourth is one to which 
attention, was first directed by Dr. George Budd,^ viz., that 
when the tumor is cancerous, it is more apt than in the other 
cases to be accompanied by local symptoms of an inflammatory 
nature, a circumstance which is due to the fact that malignant 
growths often involve the root of the lungs, and implicate or 
destroy the greater part of the nerves which supply those or- 
gans. The result is that the nutrition of the lungs is interfered 
with, and inflammation is set up, just as inflammatory destruc- 
tion of the eyeball ensues after division of the fifth nerve within 
the cranium. 

It is not difficult to distinguish intra-thoracic tumors from the 
effect of phthisis, pneumonia, and pleurisy, though, in the ab- 
sence of a careful physical examination of the chest, mistakes- 
of this kind have been made. Thus intra-thoracic tumors may 
produce modifications of the percussion-sound, the respiratory 
sounds, and the vocal resonance, analogous to those which ac- 
company phthisis ; and may also give rise to rales and rhonchi,- 
which are not distinguishable from those which are met with in 
that disease. But the probability iS that in the former case the 
abnormal phenomena would be confined to one side of the chest, 
whereas in phthisis they almost always exist in both ; that the 
course which the disease has run Avould not tally with that which 
phthisis ordinarily pursues ; and that the appearance of the pa- 
tient and the character and intensity of the general symptoms 
would not correspond Avith those which would be expected at 
the particular stage of the tubercular disorder which the physi- 
cal signs would appear to indicate. Further, in the case of 
malignant disease the cervical glands, and especially those im- 
mediately above the clavicle, are very prone to be affected. 
The aphonia, which results from pressure on the recurrent nerve, 
is apt sometimes to complicate the case, and cause it to simu- 
late laryngeal phthisis ; but the voice, though Aveak, or even 
whispering, will not be materially altered in tone, Avhereas, in 
laryngeal phthisis, it would not only be weak, but thoroughly 
hoarse, harsh, and altered in character. The only case in which. 
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any doubt ought to arise is when a mass of enlarged bronchial 
glands excites symptoms of pressure coincidentally with the 
symptoms of phthisis, and even then the evidence of intra-tho- 
racic pressure, interpreted through the agency of the tubercular 
disease in the lungs, ought to indicate the existence and the na- 
ture of the intra-thoracic tumor. 

With regard to pneumonia, its whole course is so unlike that 
of an intra-thoracic tumor that there is no possibility of the two 
diseases being confounded, unless the patient be not seen until 
all active symptoms have subsided. Even then the absence of 
the widespread tubular breathing and increased vocal fremitus 
and vocal resonance which characterize pneumonia, and, on the 
other hand, the presence of intense dulness on percussion, and 
of haemoptysis and red gelatiniform expectoration, together with 
enlargement of the side, and the existence of signs resulting from 
the pressure and ulceration which usually accompany intra-tho- 
racic tumors, ought to leave little doubt as to the true nature of 
the disorder. 

The symptoms produced by chronic pleurisy, especially when 
it is circumscribed, are somewhat more perplexing, but ought to 
be unravelled without much difficulty. The intensity of the 
dulness on percussion may not vary greatly in the two cases, 
neither may the limits of the dulness be altered materially by 
change of posture, and in both cases the vocal fremitus and vocal 
resonance may be annihilated; but in chronic pleurisy the en- 
largement of the side will be uniform, and the intercostal spaces 
will often be convex, fluctuation will be perceptible in them, and 
there will not be enlargement of the superficial veins of the chest 
or other signs referable to circumscribed pressure ; whereas, in 
the case of intra-thoracic tumor, the side, if altered in form, 
will be irregularly enlarged, there will be no intercostal fluctua- 
tion, and signs of circumscribed pressure will almost certainly 
present themselves ; there will usually be found some spots with- 
in the area of dulness, where the percussion-sound is not com- 
pletely gone or where the hollow breathing-sound is still to be 
heard, which could not well be if liquid were the cause of dul- 
ness, and there will often be h?emoptysis and red or colorless 
gelatiniform mucous expectoration. 

Of course, if intra-thoracic tumor coexists with chronic pleu- 
risy, and the pleuritic eifusion be on the same side as the tumor, 
the diagnosis is more difficult, the more so when the early his- 
tory of the disease is wanting. But if the signs produced by 
pressure on the intra-thoracic organs are present, it is certain 
that some intra-thoracic tumor exists, and the probability Avill 
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be that the pleurisy is a mere accidental complication, excited 
by the irritation of the tumor. 

The causes and modes of death in these cases of intra-thoracic 
tumors are various. In most instances the patient lingers on, 
the sense of oppression and the distress of breathing gradually 
increasing, until at length the appetite fails, he becomes wretch- 
edly thin, and, worn out by want of sleep and oppressed with 
anasarca, he sinks thoroughly exhausted. But sometimes he 
gradually succumbs in consequence of the interference with the 
respiration induced by pressure on the par vagum, or on the 
phrenic nerve, or on the pulmonary plexus, or by obstruction of 
the pulmonary artery; or he sinks rapidly from hemorrhage 
resulting from perforation of the pulmonary artery or one of the 
larger vessels, or, in the case of an aneurismal tumor, from the 
giving way of the aneurismal sac ; or he is cut off by pneumonia, 
sometimes followed by gangrene resulting from pressure of the 
morbid mass ; or he dies suddenly from spasm of the glottis, in- 
duced by pressure on the recurrent nerve. 

The treatment is necessarily of a palliative nature, and when 
the disease is far advanced our utmost efforts are of little avail 
to give even temporary relief ; but in the earlier stages much 
good may be effected by remedies calculated to tranquillize the 
circulation and regulate the secretions, and also, as occasion 
may require, by dry cupping, blisters, poultices, opiate and 
iodine lotions, and other local applications, Avhich have the 
effect of subduing pain, relieving local inflammation, and pro- 
ducing absorption of the inflammatory matters which have been 
effused. 
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Abdominal respiration, its character and 

indicational value, 91 
Acephalocysts in the lung, 282 

symptoms and physical signs pro- 
duced by, 283, 284 
treatment of, 284 
Adventitious sounds, produced by the act 
of breathing, 130-153 
table exhibiting varieties of, 154, 155 
^gophony, its character, mechanism, and 

indicational value, 119-123 
Age, its influence on the mortality of 
pneumonia, 245 
of bronchitis, 289 
of phthisis, 365, 366 
Air, capacity of lungs for, 41, 42 

influenced by age, height, weight, 
and other circumstances, 41, 42 
Albuminuria in pleurisy, 185 
in pneumonia, 233 
in phthisis, 406 
Amphoric resonance on percussion, its 
character, mechanism, and indi- 
cational value, 64, 65 
of the voice, 112 
echo, its definition, 158 

its mechanism, 159, 160 
its indicational value, 163, 164 
Anasarca, its occurrence in phthisis, 407 
Aneurism and other mediastinal tumors, 

difterences in diagnostic signs of, 466 
Aphonia, partial, as a consequence of 

phthisis, 409 
Aphthous ulceration of the mouth, treat- 
ment of, 460 
Apoplexy, the result of whooping-cough, 
348 

pulmonary, its definition, its varie- 
ties and causes, 276, 277 

morbid anatomy of. 277, 278 

physical signs of, 279 
Arteria innorainata, murmur in, resulting 

from phthisis, 380 
Asthma, spasmodic, 334 

its varieties, 334, 335 

pathology of, 335 

exciting causes of, 336 

symptoms of, 334-337 



Asthma, prognosis of, 336 
treatment of, 338-341 
haemic, its symptoms, 342 

treatment of, 343 
paralytic, symptoms and diagnosis 
of, 342 

suggestions as to treatment of, 342 
hay, 332 

symptoms of, 332, 333 
duration of, 333 
treatment of, 333 
Atrophy of the lungs in connection with 

phthisis, 376 
Auscultation, 'its theory and practice, 
77-85 

precautions to be observed in em- 
ploying, 84, 85 
Autophony, its value in diagnosis, 123-125 

Bath, Turkish, of service in spasmodic 
asthma, 341 
and in chronic bronchitis, 309 
Baths, value of, in bronchitis, 309 

in phthisis, 455, 456 
Blood, state of, in pneumonia, 232 

disease of, provocative of pleurisy, 192 

of gangrene, 260 
in haemoptysis, see "Haemoptysis." 
Blowing or whiffing respiration, mechan- 
ism and indicational value of, 99, lOO 
Brain, affection of, in connection with 
pneumonia, 232 
with phthisis, 377, 408 
inflammation of, in connection with 

phthisis, 414 
prognosis of, 415 
Breath, odor of, gangrenous without gan- 
grene of the lung, 295 
Breathing, sounds of, see "Respiration ;" 
movements of the chest in, see "Res- 
piratory Movements;" difficulty of, see 
" Dyspnoea. " 
Bronchi, dilatation of, 301 

narrowing or obstruction of. 356, 357 
Bronchial casts, nature of, 324, 325 
their relation to heemoptysis, 324 
glands, tuberculization of, 377, 411 
diagnosis of, 212 
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Bronchial muscles, state of, in chronic 
bronchitis, 297 
in asthma, 334 
respiration, its character and mode 
of production, 8fi, 87 
Bronchitis, definition ol, 284 
causes of, 284 
acute. 284-294 
chronic, 294-310 

complicated by pulmonary collapse, 
298 

by dilatation of the bronchi. 301 
by vesicular emphysema, 3 10-320 
by plastic exudation into the 

bronchi. 322-327 
by spasm of the bronchial mus- 

"cles, 334 
by paralysis of the bronchial 
muscles, 342 
associated with hay fever, 332 
with -whooping-cough, 344 
referable to various blood disorders, 
355 

acute, symptoms of, 285 

morbid anatomy of, 287 

physical signs of, 288 

prognosis of, 289 

diagnosis of. 290 

treatment of, 290 
chronic, causes of, 294 

symptoms of, 295; 296 

fetid sputa in, 295 

morbid anatomy of, 297 

physical signs of, 297 

pulmonary collapse resulting 
from, 302 

dilatation of the bronchi result- 
ing from, 301 

diagnosis of, 303 

treatment of, 304 
plastic, 322 

symptoms of, 323, 324 

morbid anatomy of, 324 

physical signs of, 325 

prognosis of, 325 

treatment of, 326, 327 
epidemic, 327 

caused by a specific poison, 327 

symptoms of, 327-329 

duration of. 329 

prognosis of, 329 

treatment of. 330-332 
haemic, 355 

its treatment, 356 
Bronchophony, its character, mechanism, 

and indicational value, 111, 112 
Bronchorrhoea, 266 

treatment of, 308 
Bubbling rnle, crepitating, 137 
fine, 139 
coarse, 139 
large. 140 
Bulging of the chest, 25 
in pleurisy, 169, 175 
in pneumothorax, 218 



Bulging, as a result of intrathoracic tu- 
mors, 464 

Calcareous matter expectorated in phthi- 
sis, 397 

conditions under which it is observed, 
398 

Callipers, their value in measuring the 
chest, 38 

Cancer in the chest, symptoms of, 463 
diagnosis of, 466 
treatment of, 469 
Carnification of the lung, its character 

and how produced, 170 
Casts, fibrinous, in the expectoration, 
their appearance, origin, and indica- 
tional value, 323, 324 
Catarrh, dry, its symptoms, 295 
Cavernous respiration. 100, 384 

rMes. 140, 384, 385 
Cavities in the lungs, tuberculous, 372-374 
their physical signs, 322 
gangrenous, 264 
Cerebral disturbance, see "Brain, affec- 
tion of." 

Change of air in chronic bronchitis, 309 

in emphysema. 319 

in spasmodic asthma, 338 

in phthisis, 431 
Chest, topography of, 17—23 

alteration in form of, 24 

bulging of, 25 

retraction of, 26 

distortion of. 26 

distortion of, as a result of pleurisy, 

170. 177 
manual examination of, 33 
measurement of. 36 
vital capacity of. 40 
measurer.its value and deficiencies, 39 
Chloroform, inhalation of, in whooping- 
cough, 353 
in spasmodic asthma, 339 
in emphysema, 320 
Clavicles, twisting of, in phthisis, 27 
Clicking r'lles, humid and dry, their mech- 
anism and indicational value, 142, 143 
Climate, varieties of, and their respective 
values, 431 
artificial, in the Crystal Palace, its 

value in phthisis, 431 
effect of, in chronic bronchitis, 309 
in phthisis, 437 
Clubbed fingers in phthisis, 407 
Cod-liver oil, in chronic bronchitis. 309 
in pulmonary consumption, 444-449 
ozonized, 449, 460 
Cogged-wheel rhythm of respiration, its 

mechanism and indicational value, 97 
Collapse, pulmonary, its causation, 298 
symptoms of, 300 
morbid anatomy of, 299 
physical signs of, 300 
Compressed air, treatment of phthisis by, 
458 
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Compressed aii-, baths of, in asthma, 341 
Consonance, doctrine of, how far explana- 
tory of increased vocal resonance, 114- 
116 

Consonating rales, their character and in- 

dicational value, 145 
Consumption, pulmonary, its constitu- 
tional origin, 368 
essential causes of, 358 
predisposing and exciting causes of, 

Sfil, 3fi2 
hereditary nature of, 3fi2 
age at which it occurs, 365 
effect of cold and wet in producing, 366 
anatomical characters of, 368 
vomica) in, 371-376 
pneumothorax the result of. 374-376 
atrophy of lung resulting from, 376 
tuberculization of bronchial glands in 

connection with, 377, 411 
other seats of tubercle in connection 

with, 377, 378 
physical signs of, 379-385 
varieties of, 385 

course of ordinary chronic, 386 

course of acute, 391 

temperature of body in, 392-394 

course of latent, 394 

general symptoms of, 396 

character of expectoration in, 396 

complications of, 408 

treatment of complications of,454-462 

spitting of blood in, 399 

diagnosis of, 416 

combinations of symptoms suggestive 

of, 416 
prognosis of, 419 
arrest of, 419-422 

cases illustrative of recovery from, 
422-426 

symptoms which indicate the proba- 
bility of recovery from, 427 
average duration of, 427 
effect of pregnancy on, 429 
is the disease contagious? 430 
treatment of, 431 
change of climate in, 431 
clothing in, 439 
diet in, 441 
exercise in, 439 
cod-liver oil in, 444 
pancrentic emulsion in, 450 
mineral waters in, 451 
baths in, 465 

table showing the ratio of deaths from 
consumption at different periods of 
life, 366 
Costal movements, 27 

influence of age on, 29 
in disease, 29-32 
Counter-irritation, value of, in pleurisy, 
199 

in pneumonia, 261 and 255 
in bronchitis, 292 
in phthisis, 454, 455 



Cracked-pot sound, its mechanism and in- 

dicational value, 64.65 
Crackling rrile, see " Clicking rale." 
Crepitation, its mechanism and indica- 
tional value, 136, 148 
falsely attributed to the unfolding of 

the lung-tissue, 146 
sounds which simulate, 146, 149 
Cretaceous matter in the sputa of phthisis, 
397 

Crumpling sound, its true nature and 

diagnostic value, 148 
Curvature of the spine as a consequence of 

pleurisy, 26 

Death, modes of, in consumption, 386-396 

from intrathoracic tumors, 468 
Delirium in connection with pneumonia, 
232 

with phthisis, 408-414 
treatment of. 462 
Diagnosis, principles of physical, 17-22 
Diarrhosa,, phthisical, its peculiarities, 405 

its treatment, 460 
Dilatation of the bronchi a complication 
of bronchitis, 301 
its morbid anatomy and physical 

signs, 302, 303 
diagnosis of, 303, 304 
Distortion of chest, 26 

produced by pleurisy, 170, 177 
Drainage, system of, recommended in em- 
pyema, 209 
I Dropsy in connection with phthisis, 409 
Dyspepsia in connection with phthisis, 
404 

Dysphagia resulting from phthisis, 410 
Dyspnoea caused by emphysema, 313 
accompanying phthisis, 401 

Echo, amphoric, its definition, 158 

its mechanism and indicational value, 
158, 159 

Elevation movement of the chest associa- 
ted with the expansion movement, 27 
Emaciation in chronic bronchitis, 295 

in phthisis, 402 
Embolism in phthisis, 407 
Emphysema, vesicular, hereditary nature 
of, 310 

causes and seat of, 311, 313 

morbid anatomy of, 315 

physical signs and symptoms of, 316 

seldom associated with phthisis, 312 

the result of whooping-cough, 348 

pneumothorax produced by, 317 

treatment of, 319, 320 

interlobular, definition and symptoms 
of, 320 

morbid anatomy of, 322 
Empyema, class of patients in which it 
occurs, 177, 190 

pulsating, may be mistaken for aneu- 
rism, its diagnosis, 177 

paracentesis thoracis in, 205, 206 
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Empyema, system of drainage in, 209 

prognosis of, 210-212 
Entozoa of lungs, see " Acephalocysts in 
the lung." 

Epiglottis, ulceration of, in connection 
with phthisis, 377 
dysphagia produced by, 410 
Exaggerated respiration, its causes and 

character, 93-95 
Exercise, beneficial effect of, in phthisis 

pulmonalis, 439 
Expansion movement of the chest, 27 
Expectoration, see "Sputa." 
Expiration, mechanism of sounds in, 88, 
89 

degree of expulsive power exerted in, 
89 

prolonged, mechanism of, and indiea- 
tional value, 98, 99 



Fistula in ano, connection of, with pul- 
monary consumption, 378 
treatment of, 461 
Flattening of chest-walls in phthisis, 26, 
382 

Fluctuation, intercostal, in pleurisy, 171 

in hydropneumothorax, 219 
Fremitus, vocal, see "Vocal vibration ;" 
tussive, see " Tussive-fremitus ;" fric- 
tion, see, "Priction-fremitus." 
Friction- fremitus or thrill, how caused, 
35, 36 4 
in pleurisy, 171 

sound, pleuritic, its mechanism and 

character, 148 
its varieties, 149 

simulated by rhonchi in chronic bron- 
chitis, 134 

diagnosis of pleuritic and pericardial, 
181 

Galvanism in spasmodic asthma, 341 

in paralytic asthma, 342 
Gangrene of the lung, its causes and varie- 
ties, 260. 261 
its connection with pneumonia and 

other diseases, 261 
statistics of, 261 

symptoms and course of, 262, 263 
sputa in, 262 

physical signs and morbid anatomy 

of, 263 
diagnosis of, 265, 266 
treatment of, 266, 267 
Glands, mesenteric, tuberculization of 

378 

intestinal, tuberculization of, 378 
cervical, tuberculization of, 378, 406 

most common in children, 406 
bronchial, tuberculization of, 377 
411 

symptoms produced by, 412 

diagnosis of, 413 

axillary, tuberculization of, 377 



Gurgling rale, its meclianism and indica- 
tional value, 140 
causes of temporary cessation of, 141 



Hsemic asthma, its symptoms, 342 

treatment of, 343 
Hair, falling off, a symptom of phthisis, 
407 

Harsh respiration, its mechanism and in- 

dicational value, 98, 99 
Hay fever, 332 

its symptoms, 332 
its treatment, 333 
Haemoptysis, significance of, in relation to 
consumption, 269, 399 
rarely induced without the existence 
of organic disease within the chest, 
271 

significance of the quantity and color 

of blood in, 273, 274 
diagnosis of, 275 
treatment of, 280 
Haemorrhage, pulmonary, 269 

source and significance of, 270 
in relation to consumption, 270, 399 
quantity of blood ejected in, 273 
diagnosis of, 275 

pulmonary apoplexy resulting from, 
276 

haemothorax caused by, 277 
morbid anatomy of 277 
physical signs of, 279 
treatment of, 280 
Haemorrhoids, connection of, with phthisis, 
378 

Haemothorax, its causes, sj'mptoms, and 

treatment, 224, 225 
Head symptoms, .see " Brain, affection of," 

and "Cerebral Disturbance." 
Hectic fever, in connection with phthisis 

pulmonalis, 402 
Hepatization of lung, red, morbid anat- 
omy of, 234 
physical signs of, 237 
gray, morbid anatomy of, 236 
physical signs of, 240 
Hereditary character of emphysema, 310 

of consumption, 362 
Hoarseness, in connection with phthisis, 
409- 

Hollow percussion-sound, 46, 47 

respiration, 99, 100 
Hooping-cough, see " Whooping-cough." 
Hydatids in lung symptoms, and physical 
signs of,. 282 

treatment of, 283 
Hydrothorax, its causes, symptoms, and 
treatment, 222 

its physical signs, 223 
Hydropneumothorax, its causes, 212-214 

seat of perforation in, 215 

symptoms and physical signs of, 218 

succussion-sound in, 219 

prognosis in, 220 
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Hydropneumothorax, treatment of, 221 
its connection with phthisis, 375 

Infection in whooping-cough, 344 

in phthisis, 430 
Influenza, caused by a specific poison, 

■ 327 

symptoms and duration of, 327 
prognosis of, 329 
treatment of, 330-332 
Inhalations, value of, in asthma, 339 
in consumption, 458 
in whooping-cough, 354 
Innominate artery, murmur in accompa- 
nying phthisis, 381, 382 
Inspection of the chest, how to be con- 
ducted, 23 
Inspiration, sound of, how caused, 86 
relative duration of, 88-91 
retraction of chest-walls during, 29 
Inspiratory and expiratory movements, 
their relative duration, 27, 28 ; see 
"Respiratory movements." 
Instruments for measuring the chest, 36 

their relative value, 42 
Intellect In phthisis, see "Brain, affec- 
tion of." 

Intercostal spaces, state of, in pleurisy, 
171 and 176 
in empyema, 194 
in emphysema, 230 
fluctuation, how to be detected, 36 
its indicational value, 36 
Intrathoracic tumors, their physical 
signs and general symptoms, 463- 
466 

diagnosis of, 466 

cau.ses of, and modes of death result- 
ing from, 468 



Jerking respiration, mechanism of, in 
phthisis, 96, 97 



Kidneys, their affection in connection 
with pleurisy, 185 

with pneumonia, 226 

with chronic bronchitis and emphy- 
sema, 314 

with influenza, 328 

with phthisis, 378, 406 



Laryngophony, its character and mecha- 
nism, 106 

Laryngoscope, its value in the diagnosis 

of diseases of the larynx, 411 
Larynx, affection of, in connection with 
phthisis, 409-411 
ulceration of, how to be treated, 459 
Liver, its affection in connection with 
phthisis, 378 



Lobular pneumonia, often confounded 
with pulmonary collapse. 298 

Lungs, resiliency of, in health, 89 
capacity of, 40, 41 

atrophy of, in connection with phthi- 
sis, 376 

resonance over healthy, on percus- 
sion, 48 

character of respiratory sound emit- 
ted by healthy, 85-90 

voice-conducting power of healthy, 
106, 107 

portions of, most liable to be affected 

by tubercle, 373 
tissue of, in the sputa, 398 



Manual examination of the chest, its in- 
dications, 33-35 
Measurement of the chest, how to be per- 
formed, 36-41 
its indicational value, 42 
Mediastinal tumors, see " Intrathoracic 
tumors," diagnosis of, from aneurism, 
466 

Meningitis, tuberculous, 408, 414 
Menstruation, in phthisis, 406 
Mercurialization, speedy and effective 
mode of producing in pleuri.«!y, and 
other inflammatory disorders, 198 
Metallic resonance on percus.*ion, its 
mechanism and indicational value, 
63, 64 

tinkling, its character, 160 

its mechanism and indicational 

value, 160-164 
in pneumothorax, 219 
Mineral waters in phthisis, 451 
Mortality from pneumonia, 244 
from acute bronchitis, 289 
from phthisis, 365, 366 
Mountains, ascent of, causing haemopty- 
sis, 271 

Movements of respiration, 27 
of ribs in respiration, 28 
in disease, 29, 30 
Murmurs, arterial, in connection with 
phthisis, 381 and 385 
diagnosis between pericardial and 
pleuritic friction-sounds, 181 



ffidema of the lungs, causes of, 267 
. varieties of, 267, 268 

morbid anatomy and phj'sical signs 

of, 268 
treatment of, 269 

of lower extremities in connection 
with phthisis, 378 and 407 

of the chest-walls in connection with 
pleuris}', 171 

in connection with intrathoracic tu- 
mors, 463 

Orthopnoea, in connection with acute 
bronchitis. 285, 286 
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Orthopnoea, with emphysema, 313 
with spasmodic asthma, 334 
with pneumothorax, 217 
with hydrothorax, 223 

Oxygen, alleged use of, in treatment of 
phthisis, 458 

Ozonized cod-liver oil in phthisis, 449 



Pain, pleuritic, cau«e of, 182 

as a symptom of pneumonia, 227 
Palpation, indications derivable from it, 
33-36 

Pancreatic emulsion, when useful, 450, 451 
Paracentesis of the chest, when to be 
practised in pleurisy, 202-204 
how to be performed, 205 
cautions to be observed in, 205-210 
prognosis of, 210-212 
when admissible in pneumothorax, 
223 

in hydrothorax, 224 
in haemothorax questionable, 225 
Paralytic asthma, its symptoms, diagno- 
sis, and treatment, 342 
Pectoriloquy, its character, mechanism, 

and indicational value, 112-115 
Percussion, its object and principles on 
which it is founded, 43 
circumstances which govern the pro- 
duction of sound by, 42, 46 
character of sounds elicited by, 46-53 
various modes of performing, 53-56 
precautions to be observed in per- 
forming, 56-60 
alteration in sounds of, produced by 

disease, 60 
sound, character of over healthy 
lung, 48 
character of in the various re- 
gions of the chest, 50, 53 
variations in, observed irrespec- 
tively of visceral disease, 53 
tympanitic, 62 
metallic, 63 
tubular, 63 
amphoric, 64 
cracked-pot, 64 
wooden, 68 

abnormally clear, sometimes met 
with in pleurisy, pneumonia, 
and phthisis, 68-75 
Perforation of the pleura, see " Pneumo- 
thorax." 

Peritoneum, tubercular deposit in, 377 
chronic inflammation of in phthisis 

378, 462 
perforation of, in phthisis, 378 
treatment of chronic infhxmmation 

of, 462 

Perspirations of phthisis, how to be 

treated, 460 
Pertussis, see "Whooping-cough." 
Phthisis pulmonalis, see "Consumption, 
pulmonary. " 



Phthisis acute, varieties and symptoms of, 
391-393 

chi'ohic. varieties and symptoms of, 

386-391 
latent, 394 

laryngea, its .symptoms, 409 

dysphagia connected with, 410 

prognosis of, 411 

value of the laryngoscope in 

diagnosis of, 41 1 
treatment of, 459 
Physical diagnosis, principles of, 18 
Piles, connection of, with pulmonary con- 
sumption, 378 
Plastic bronchitis, symptoms of, 322, 323 
physical signs of, 325 
prognosis of, 325 
treatment of, 326 
Pleura, perforation of, causes and seat of, 

212-218; see "Pneumothorax." 
Pleurisy, acute, definition, 167, 168 
general symptoms of, 181 
cause of pain in, 182 
temperature in, 181 
ratio of pulse to respiration in, 
184 

morbid anatomy of, 16^ 

physical signs of, 171 

variations observed in physical 
signs of, 173 

phenomena attendant on, in un- 
healthy persons, 177, 178 

difficulty in diagnosis of, caused 
by adhesions, 1 79 

and by the coexistence of pneu- 
monia, 180 

distortion of chest produced by, 
170 and 176 

course of acute, 186 

prognosis of acute, 193 

diagnosis of, 194-197 

treatment of acute, 197 

its frequent occurrence in con- 
nection with phthisis, 376 
chronic, statistics of, 190-191 

causes of, 190-192 
empyema resulting from, 177, 178 

prognosis of, after tapping, 212 

statistics of, 190 

treatment of, by tapping, 201-209 
prognosis in, 210 
Pleuritic effusion, diagnosis of, from pneu- 
monic consolidation, 194 
friction-sound, its mechanism and 
character, 149 
its varieties, 149, 150 
simulated by bronchitic rhon- 
chus, 134 
pain, cause of, 182, 183 
Pleurodynia, causing perversion of the 

respiratory movements, 30 
Plexinieters, their use, 53, 54 
Pneumatoscope, its value and its practical 
deficiencies, 40 
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Pneumonia, definition of, 226 

a frequent complication of phthisis, 
^93-408 

does not predispose to phthisis, 
246, 247 

table exhibiting diagnosis be- 
tween, and pleurisy, 194 
acute, symptoms of, 226, 227 

state of blood in, 231 

sputa in, 229 

temperature in, 231, 232 

herpes labialis in, 232 

cerebral symptoms in, 232 

urine in, 233 

course of, 234 

morbid anatomy of. 234, 235 
physical signs of, 237, 238 
value of line crepitation as a 

sign of, 242 
seat of, 243 
mortality of, 244 
influence of season on mortality 

of, 244 

influence of age on mortality of, 
245 

period of attack at which death 

occurs, 246 
" duration of, 246 

treatment of, 247-254 
varieties of, their symptoms, 

morbid anatomy, physical 

signs and treatment of, 254- 

260 

chronic, its varieties, their symptoms, 
morbid anatomy, physical signs 
and treatment of, 257-260 
Pneumothorax, its causes, 212 
seat of perforation in, 216 
symptoms and physical signs of, 219 
prognosis of, 220 
treatment of, 221 
connection of phthisis with, 375 
Pregnancy, inflhence of. on course of 

phthisis, 429 
Pressure, effect of, in causing arterial 

murmurs in phthisis, 381 and 385 
Puerile respiration, characters and me- 
chanism of, 91 
Pulmonary artery, murmur in, associated 
with phthisis pulmonalis, 381 
apoplexy, its varieties and its causes, 
276, 277 
morbid anatomy of, 277 
physical signs of, 279 
collapse, a couiplication of bron- 
chitis, 298 
symptoms of, 300, 301 
morbid anatomy of, 299 
physical signs of, 300 
its bearing on the prognosis of 
bronchitis, 301 
consumption, 358; see "Consump 
tion pulmonary." 
Pulsating empyema, its diagnosis, 177, 
178 



Rales, definition of, (note) 131 

their varieties and mechanism, 132- 
137 

crepitant, 137 

fine bubbling, 139 

coarse bubbling, 139 

large bubbling or gurgling, 140 

consonating, 145 

splashing produced by succussion and 
by action of the heart, 142 

dry clicking, 142, 143 

moist clicking, 143 

table exhibiting the varieties of, their 
character, the period of respiration 
at which they occur, their mode of 
production and usual seat, 164 
Ratio of stature to the capacity of the 
chest, 41 

of inspiration to expiration in health, 
27, 28 

of pulse to respiration in pleurisy, 
183 

in pneumonia, 229 
Regions of the chest, their boundaries, 
and contents, 19-23 
resonance emitted by, on percussion, 
50, 53 

Resistance, sensation of, on percussion, 

its indicational value, 44 
Resonance of the cough, its value as an 
aid to diagnosis, 124—127 
of voice in health, 106 
in disease, 108 

precautions to be observed on 

listening to, 107 
simple increase of, 111 
bronchophonic, 1 1 1 
pectoriloquous, 112 
amphoric, 112 
segophonic, 1 18 

table exhibiting the varieties of, 

in health, 126, 127 
in disease, 128, 129 
on percussion, normal, 48 
tympanitic, 62 
metallic, 63 
tubular, 63 
amphoric, 64 
cracked-pot, 64 
wooden, 68 

abnormally clear, sometimes met 
with in pleurisy, pneumonia, 
and phthisis, 68-75 
Ribs, motions of, in respiration, 28 
Respiration, normal, 85-90 
influenced by age, 91 
by size, 92 
by tight lacing, 91 
by nervousness, 92 
abnormal, 92 
puerile, 91 
senile, 90, 91 

alterations in intensity of, 92 
alterations in rhythm of, 93 
I alterations in quality of, 93 
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Respiration, cavernous, 100 

table exhibiting varieties of, in health, 
103 

and in disease, 104, 105 
morbid sounds evolved during act of, 
133 

table exhibiting varieties of morbid 
sounds evolved during act of, 154, 
165 

Respiratory movements, in health, 27, 28 
rhythm of, 27 
influence of age on, 29 
difference of, in men and women, 
28, 29 

varieties of, in disease, 29, 30 
sounds, their cause, nature, and 

rhythm, 86-90 
variations of, compatible with a 

healthy state of the lungs, 

91-93 

variations of, due to the presence 

of disease, 90-102 
table exhibiting varieties of, in 

health, 103 
in disease, 104, 105 
Resiliency of the lungs, power of, 89 
Retraction of chest-walls, how caused, 26 
during inspiration, 29 
as a result of pleurisy, 170 and 177 
in phthisis, 26 and 382 
during inspiration in emphysema, 316 
Rhonchial fremitus, how caused, 35 
Rhonchus. definition of, (note) 131 
and mechanism of, 131, 132 
sonorous and sibilant, 133-136 
Rhythm of respiratory movements in 
health, 27 
alteration of, in disease, 29-32 
of respiratory sounds in health, 85-92 
in disease, 92-102 
Rupture of an emphysematous bulla, 322 



Sea-air beneficial in hay asthma, 333 

Season, effect of, on mortality of pneu- 
monia, 244 
on phthisis, 366 

Senile respiration, character and mechan- 
ism of, 90-92 

Sex, influence of, on the respiratory move- 
ments, 112-116 

Sibilant rhonchi, their mechanism and 
indicational value, 134-136 

Size of chest, large, not an indication of 
health, 24 

Smoking in spasmodic asthma, 340 

Sonorous rhonchi, their mechanism and 
indicational value, 134-136 

Sore throat in connection with phthisis, 
403 

Spasmodic asthma, 334 
Spirometer, its alleged value in admeas- 
urement of contentsof the chest, 40, 41 
Spitting of blood, see " Hiemoptysis. " 



Splashing rale, mechanism of, 142 

produced by succussion and by action 

of the heart, 142 
in phthisis, 385 

Spleen, its affection in connection with 
phthisis, 378 

Splenization of lung, its morbid anato- 
my, 234 
its physical signs, 237 

Sputa in pleurisy, 184 
in pneumonia, 229 
in gangrene of the lung, 262 
in oedema of the lung, 268 
in pulmonary apoplexy, 277 
in acute bronchitis, 285 
in chronic bronchitis, 294-296 
fetid in chronic bronchitis, 295 
in dilatation of the bronchi, 302, 304 
in plastic bronchitis, 323 
in emphysema, 314 
in influenza or epidemic bronchitis, 
328 

in spasmodic asthma, 308, 309 
in whooping cough, 346 
in acute phthisis, 391 
in chronic phthisis, 396, 399 
Stethometer, its value in measuring th^ 

expansion of the chest, 36 
Stethoscopes, their forms and varieties, 
78-81 

precautions to be observed in use of, 
82 

Stomatitis, or "Thrush," in consump- 
tion, 388, 406 
treatment of, 46 1 
Subclavian murmur in connection with 
phthisis, 381 
treatment of, 381 
Succussion, mode of performing it, and 
mechanism of sound produced by, 
166, 157 
value of, in phthisis, 385 
sound in hydropneumothorax, 219 
Sudamina in phthisis, 391 
Sugar in the sputa of phthisis, 398 
Supplementary respiration, its cause and 
character, 93 



Table exhibiting the varieties of respira- 
tion in health, 103 
and the changes which occur in 

disease, 104, 105 
the varieties of vocal resonance 

in health, 126, 127 
and in disease, 128, 129 
the morbid sounds produced by the 

act of respiration, 154, 155 
the diagnostic diff'erences between 
pleuritic effusion and pneumonic 
consolidation, 194, 196 
the hereditary tendency of emphy- 
sema, 301 
and of consumption, 364 
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Table exhibiting the ages at which con- 
sumption proves fatal, 366 
the mortality from consumption in 

different parts of the world, 367 
the seat of tubercle, 377, 378 
the diagnostic differences between in- 
cipient phthisis and bronchitis, 416 
the average duration of pulmonary 
consumption, 428 
Tapping the chest in pleurisy, 201 
Temperature of the body in pleurisy, 181 
in pneumonia, 231, 232 
in acute bronchitis, 285 
in phthisis pulmonalis, 393, 394 
Thoracic parietes, effect of condition of, 

on sound elicited on percussion, 48 
Thorax, see "Chest." 
Thrill, vocal, 24 
tussive, 35 

pleuritic friction, 171 
Thrush, or aphthous ulceration of the 
mouth in consumption, see " Stomati- 
tis." 

Tinkling, metallic, its character, mechan- 
ism, and indicational value, 160-164 
in pneumothorax, 219 
Topography, clinical, of the chest-walls, 19 
'Tracheophony, its character and mech- 
anism, 1(7 
Tracheotomy, in tubercular ulceration of 

the larynx, 460 
Tubercle, definition of, 368 

its anatomical and chemical charac- 
ters, 368-370 
seat of, in the lungs, 373 
other seats of, 378, 379 
transformation and absorption of, 
371, 372 

pressure of, causing arterial mur- 
murs, 381, 385 
table exhibiting the seat of, 378, 379 
inoculation of, 431 
Tuberculization of bronchial glands, 411 
Tubular resonance on percussion, its 
mechanism, character, and indicational 
value,- 64 

Tumors, intrathoracic, their physical 
signs, 462-464 
general symptoms and diagnosis of, 

466, 467 * 
modes of death from, 468 
treatment of, 469 



Tussive fremitus or thrill, how caused, 35 
resonance, its value as an aid to di- 
agnosis, 124-126 
Turkish bath, good effect of, in bronchi- 
tis, 309 
in spasmodic asthma, 341 
Tympanitic resonance on percussion, its 
mechanism, character, and indicational 
value, 62, 63 



Ulceration of bowels in phthisis, 404 

remarkable case of, without diar- 
rhoea, (note) 405 

Undulation perceptible to the touch in 
intercostal space in pleurisy, 36, 171 

Urine in pleurisy, 185 
in pneumonia, 233 

in chronic bronchitis, and emphyse- 
ma, 314 
in influenza, 328 
in consumption, 406 



Veins, enlargement of superficial, diag- 
nostic of intrathoracic tumor, 464 
Vocal vibration, force of, influenced by 
age and sex, 34 
variations of, in disease, their mech- 
anism and indicational value, 228 
Voice, resonance of, in health. 114 
in disease, 1 1 7 

table exhibiting the varieties in the 
resonance of, in health, 126,127 
and in disease, 128, 129 
Vomiting a freciuent accompaniment of 
whooping cough, 346 
of phthisis, 405 



Wasting in consumption, 402 
Waters, mineral, in phthisis, 451 
Whooping cough, its infectious character, 
344 

its period of latency, 344 
its ordinary symptoms, 345 
its complications, 347 
its duration, 348 
morbid anatomy of, 348 
treatment of, 349-356 
Wooden sound on percussion, its mechan- 
ism and indicational value, 68 



